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A SPORTSMAN OF THE LANDES. 


Tur traveler by railway from Bordeaux to Bayonne, in y onin 
the south-west region of ce, will cross a plain extending | facto s silow! tn -calet end out 
nearly one hundred miles, from north to south, and = to The axticle tethen made-e ne oat 
the Atlantic coast, which displays singular features of land- | and lettered with sin double treble, and quadru 
seape scenery. It was formerly avast wilderness, alternately | 1... highest grade / y 
sandy and sweney, pn ter ye — pe — ; = | frome the finest end chelesst heres hair. 
smaller lakes, and with connecting creeks, not unlike t > oe “ 
ancient condition, we suppose, of the Fen Country in the are consumed mostly in Louisians.—. 0. T¥mea. 
eastern counties of England. But much of the “* , 
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This done, it is into the duster, a fan mill, 


CANNED MEATS. 
Ir is not always convenient to have the larder supplied 





ndes ” | 
has been profitably reclaimed for cu:tivation and for useful | 
habitation; great forests of pine now cover the poorer soil, | 
while here and there plantations are seen of che oak or the 
chestnut, with pasture meadows, orchards, and vineyards, 


w 
X, can hardly be distinguished | dent, Cabinet, and disti 
The other grades nora Republic, —_ pn 
spicuous part of the room is suspended the | 
original engraving of the signing of the Declaration of ae 


Z 


. 219, 








which | musical entertainments in the Great Hall of Yhe wy 
entirely removes all the dust that may have survived the | constitute a rare attraction, and are large! attended, 
As a result, the moss comes into the| taste is ay or in the arrangement 
the various ata oe ; 

oq: animated aspect. office of the Ameri 
ple handsome ae 


th 

courts everywhere bear a brilliey 

hich contains a pictorial collecti 
ished Senators and signet 

S unusual attention, Jy a 


dence, and others illustrative of the history of 
tes. The whole apartment is gracefully foto ited 


and pe the —— bunting, and is essential} 
- can in all its appointments. 
with cold meats and such delicacies for impromptu lunch Dr: C. ©. Cox, Chief Executive Commissioner, wiied a 


The court is presided over by 


and with farmhouses and villages, in the more favored spots | parties. In small families a large joint of meat, prepared and courtly ners, amiable temper, and executi 
mani ? , “xecutive ability 


of this district. The western parts of the Landes, toward | to be eaten cold, becomes a burden to the conscience long 


the seacoast, remain in a wilder state; around the Lakes of | before the last of it has disappeared. 





: have rendered him exceedingly popular with 
It is not pleasant 10| men and foreigners alike. EH Conon Coun: 


xtraordinary courtesies and 


Cazau, Biscarrosse, and Aureifhan, due south of Arcachon, | inflict it upon the family for many meals in succession; and | |, ‘any unusual honorable distinctions have been conf 
sane e conferred on 


the sportsman will find an abundance of game, wild ducks | to the frugal housewife it is real misery to see thin 


and snipes, as well as hares and rabbits, with uninterrupted | Potted meats were for a long time the only substitutes for ‘citi and the press of Sydney. 


wasted. | this excellent officer and accomplished gentleman 


W. Sydney Bradf Non 


space for the exercise of his skill in their pursuit. The rustic | good old fashioned home cooked meats, and potted meats | 5+ Governor Bradford, of Maryland), the accom 


could not be used conveniently exc 


people of the Landes, more especiatly the shepherds and 
pared sandwiches, “‘ notional” peop 


those whe tend the herds of cows and oxen, are notoriously 
accustomed to walk on stilts, by which means they are 
enabled to traverse the swamps and marshes, or to stride | bread. | 
over dikes and creeks, and to command an extensive view, Americans were for many years dependent upon the/| 
from their elevated footing, over the level plain where they English for luxuries of this sort, and a very nice variety | 
s their lonely days. Even since the aspect of the country they supplied. Chicken, bam, tongue, beef, fish of all kinds, | 

as been greatly changed by modern improvement, | were to be had done up in pretty little jars and convenient 
have not altogether laid aside the stilts which are still |to use; but the English preparations were always more | 
found an expeditious aid to the performance of a long | highly seasoned than the average American cares to have | 
journey, independently of the common roads; and when- | his food, so that while they were used, they never became | 
ever the countryman takes his gun for ‘ la chasse,” intent | popular. } 
on killing a few brace of wild fowl or rabbits, he is apt to| As usual, the enterprising American saw his opportunity, | 
be mounted upon these queer artificial prolongations of the | and to-day the pd pe meats are almost entirely | 
human leg. @ also carries a long staff with an iron claw | crowded out of the t , and immense exportations are 
at the end of it, by which he can pick up the game he has | constantly being made of the superior American canned | 
won, and he is happy to avail himsett, like most of our own | meats, fish, vegetables, and fruits. In the first-class grocery | 
sportsmen in their shooting excursions, of the assistance of stores the American potted tongue is sold for 35 cents per | 
an intelligent dog. This manner of following such pastime can, a can containing about one pound or a little Jess; ham 
in the Landes of south-western France is shown in the | is sold for the same price, and it really tastes like ham, and | 
illustration on our first page.—ZJllustrated London News. not like mustard cayenne pepper; chicken is 50 cents | 
= ———_______-— per can, and ae —. ut ome see on - owt 

“y 7 ning meats which places American productions far beyond | 

AN ENGLISHMAN ON AMERICA. the English is not in the superiority of the potted meats, 

Recentity Mr. Mark Whitwell delivered a highly in- | but in the preparation of ham, chicken, tongue, and e in | 
teresting lecture on this large and enterprising country, and | such form as to make it ble to have them served whole | 
the facts he furnished his hearers with being only those that | in the most delicious fashion. A whole ton is canned, and, | 
actually came under his observation during his late tour instead of being chopped up and pressed into a solid mass, | 
through the United States, the address from beginning to end | is so carefully handled that it is ready to be served hot or) 
was a most instructive one. In a conversational manner, | cold in its original form, or can be cut in slices as desired. | 
the lecturer described the experiences he encountered when | They are put up in 24¢ pound cans, and cost about 40 cents | 
me and amongst many matters which he said Eng- | per pound. When one cannot depend upon a cook to pre- 
and might learn from and profit was the absence of drunk- | pare a chicken in good style, a curried fowl can be served at | 
enness which he noted everywhere. Although he was in | a moment’s notice if necessary. A few cans of such deli-| 
the States for eight weeks, and during that time had mixed | cacies stored away make the advent of an unexpected guest | 
freely with the working classes on the quays and wher, | a real pleasure instead of an annoyance, as it sometimes is. | 
ever else he had the opportunity, Mr. Nash and himself Curried fowl is 40 cents per pound. A boned turkey pre- 
only saw five persons during the whole of their visit who | pared with truffles and jelly is only 50 cents per pound and | 
were in any way the worse for liquor. makes a delicious dish. 

Another feature was the great attention paid everywhere | Whole boneless hams are 33 cents per pound. All Ameri- 
to education. In all the small cities they passed through the | can canned preparations come at one-half the price of the 
most pretentious building in each place was sure to be the English. For some things, however, America is still depend- | 
school house, and in many settlements—consisting in some | ent upon England, such as pheasant, which is $2.50 per can, | 
instances of only eight or ten residences—the school build- and English jugged hare $1.25. 
ing could be at once recognized. Another matter which 
made a great impression upon him, the speaker said, was the 
respectful and polite manner with which the working classes | taste, that many are willing still to pay the extra price. 
conducted themselves one toward the other. There was | Preserved quinces, apricots, and cherries are nothing short 
none of that dreadful language with which one’s ears were | of pictures in their pretty bottles, and imported mixed 


}can bridge which has been -erected opposite the north en- 
trance to the main building. It is built of wrought ira 
| throughout, with the exception of the bed plates upon the 


— Wee Oo abe | gentlemanly chief clerk, and 
- : | sistant and ial ; sti . Cox’ 
petizing operation of spreading’a paste of meat over thelr aetinn > aa a en co romeo — = The 


| wide, and 9 feet in height. 


Some of the foreign preserves are put up in such dainty | 
| bottles, and are so beautiful to look at and so delicious to | most interesting in the Garden Palace is a span of an Ameri- 


. Perey Tilghman, his as. 


formed, and none is more attractive to visitors, 

The Exhibition is full of interest to strangers. The vay 
ous kingdoms of Europe have sent their finest specimens of 
h and most exquisite treasures of art. ( 
Japan, India, and. the islands of the Pacific are represented 
in their peculiar products, while the various colonies of 
Australia have vied with each other in the display of the 
strange and intensely interesting productions of the most re 
markable region of the world. he liberal outlay of neces. 
-_ means, the skill, judgment, and energy with which the 

ney Exhibition has been treated, speak volumes in behalf 
of the enterprising qualities of the citizens. Regarding the 
brief notice afforded Americans, the tardy action and 
appropriation rendered by Congress, and other serious em. 
barrassments, the American court makes no discreditable 


diplay. 

shall now continue to give some of the prominent exibits 
in detail, with the assurance that all will have a full measure 
of fair play in future correspondence. 

The ornate workmanship of the celebrated house of Stein. 
way & Sons, of New York and London, is fittingly 
sented in the American court by two elegant ¢ 
pianos, a semi-grand and an upright, which are much ad 
mired for the general style of finish as well as for their great 
— and duration of tone. 

he J. L. Mott lron Works, of Beekman street, New York, 
is also worthily represented by Mr. Bechet, of Sydney. The 
exhibits include fountains, statuary, bath, and wash stands 
The fountains are prettily designed, and challenge the ad 
miration of visitors from all parts of the Australian colonies, 
All are exquisitely finished and a credit to the American 
san 


Simpson, Hall, Miller & Co., of Union Square, New York, 
and Wallingford, Conn., have made some important alter. 
tions iu the arrangement of their exhibit of silver plated 
ware, which enhances the already attractive appearance of 
their stand. They have added another very large show case 
to match the one which had been on view since the opening 
of the Exhibition. The dimensions are 10 feet long, 6 feet 
The cases are elaborately em 
| bellished by handsome signboards. 

Turning to exhibits of iron architecture, certainly the 


polluted so often in the streets of England, and an incident | pickles are actually arranged in landscapes and figures of | piers, which are of cast iron. The span is 125 feet in length 


York enforced this on | men and animals, showing great skill and ingenuity on the 
part of the packers. Most comreape  Lmwcngge wild mush- 
rooms, which grow in the forests of France, are preserved 


which came under bis notice ia New 
his memory. Owing to the carelessness of one mana block 
took place in one of the streets, but instead of every driver 
swearing at the other, there was only a little playful banter, 
and with perfect good humor every man did his best to 
extricate himself and the others from the difficulty they 
found themselves in. Referring to the marked intelligence 
of the Americans, the speaker said it was to be accounted 
for in no small degree by the great efforts which were made 
on all sides for the spread of education. It has been put to The game market has almost disappeared from the face of 
him, “‘ What is gained by all this expense ?” and the answer | the universe. Nothing now remains of the overstocked 
he made to his interrogator was that the gain was in the | stalls, which were to be found in all directions in the markets 
moral cOndition of the people, which was so strikingly ap- | last fall, but a few lonely pigeons which sell at $2.50 per 
parent.—Cardif’ Times. dozen, some ducks, $1.50 per pair, and wild geese, $1.25 
= ———— a piece; turkeys are from 12 to 14 cents for inferior quality, 
THE MOSS INDUSTRY IN LOUISIANA. and 14 to 16 cents per pound for choice variety ; chic 

Tue Louisiana moss industry is one of the important in- » petit pew « from the South attract 
dustries of New Orleans, and as such demands some atten- those who , afford to 50 and 75 cents per half k 
tion at the hands of the press. In common with all South- Gon eream wenn: Seeemirosietees eon aaah ale: a little 
ern manufacturing interests, it has its days of flush and its lo ee selling for om neck: tests. from: the. Senth 
days of gloom in business. At present, however, the de- are $1 per . k ed Seemeiens are 40 conte ner enant 
pression seems about over, and the trade is attaining its Sut coeer 'o 18k cent per pound this wee iat the retail 
maner cenpenteete ——_. : . stores, granulated 11 cents, powdered su 114¢ cepts, and 

The history of the manipulation of moss is very simple. brown still from 7 to 9 cents. Butter of a good quality is 
It is gathered mostly by negroes, who devote & spare hour selling for 35 cents per pound; of course sh om chalone 
= the day to -_ a oraes a ke oo pt al-| varieties, but none fit for table use. A superior quality of 
owed to rest for seven years, during which period of time | -ojied butter is still holding its old market rate of 40 and 
the moss renews itself. Cypress moss is preferred, as it is canta are 25 cents per dozen: honey, 20 to 26 cents 
the longest and most tenacious of all the varieties. After | e pound, and maple siren 15 to 25 ae nee pint, Ih te 
the moss is gathered it is placed on a sunny spot, and left a| ich = rhet shad sell for 3 25 for roe shad 1 for buck: 
month to the action of wind and weather. At the end of | fresh oe eee $1 95 per aad cod fish cnt-inte stakes is 10 
on time the grayish bark peels off, leaving the hair almost cents per pound. hes ena @ conte and market cod 6 cents. 
clean. | “ : an . : 

Some of the moss uires no manipulation, while | bes — a wo ogy fm a 
other assortments are, in weight, more than half dirt. After 4 cents: halibut 18 oe for the fine white variety, sed 
being thus dried the material is sold to the plantation store-| 15 Sonis for eray: hard crabe are $8 per hundred cau teas 
keeper or to the cross-roads groceryman, and the gatherer | in from gid to $24 e dome.—J, i Trdunc. 
receives from 1 to 2 cents a pound for it, according to its |? pe s — 
quality. The stuff is baled and brought to this city for — 
_ oO THE AUSTRALIAN INTERNATIONAL EXHIBITION. 


The gatherers of late seem surprised at the falling off in 
Ly our Suppiement, No. 170, we gave a large appering 
Wales, in which the 


the prices paid for moss. The reason is simple. The de- 
mand is not great, or rather, has not been up to within the | of the palace at Sydney, New Sout 
last two months, and the quality of moss gathered has not | International Exhibition is now in progress, with dimensions 
been of a good grade. The gatherers seem to think that and other particulars. We herewith present an additional 
dusty and rotten moss should command 3 cents and be worth | view, showing not only the building itself, but the a 
in the market 44¢ cents, because it took as much time to| features of the surrounding —s. ‘The main Exhibition 
gather it as it dees to gather moss that commands such | covers an area of 444 acres. The Exhibition was.opened in 
me If they would bring in a better article they would | October, 1879, and at last accounts was in successfal 0} 

ve no reason to complain of the smaliness of the money | tion. A recent letter in the American Mail, dated at Sydney, 
paid. November 6, 1879, gives a number of particulars, 
After the moss reaches the factory it is subjected to the | from which we make extracts as follows: 
action of the washer, which is a cylindrical arrange-| The International Exhibition may now be said to be in 
ment with a wheel inside, which the moss hither and full blast. It presents a splendid and varied display in all 
thither, and dashes it through a vat of boiling water and |its departments. No effort has 
soap, until the stuff is cleaned. Then it is hung out upon | 
the racks to dry. 


bottle. 

For impromptu lunches, as has already been si R 
these preparations are exceedingly convenient, and it would 
be well for all housekeepers to supply their larder in antica- 
pation of the possible emergency. 


in its construction and maintenance. 


been spared to render it a| 


brilliant success, and the result. is gratifying tp all who have his is the best show on the 
shared i he afternoon 


|and is what is known in America as the ‘‘ Whipple truss.” 
| Onward Bates, C. E., the Australian representative of the 
Edgemoor Iron Co., of Wilmington, Delaware, is the de 


and called Mico pickles, and sell for 90 cents per smail | signer, and has obtained a contract from the government of 


| New South Wales for a bridge of eight spans, seven of which 
| are 125 feet and one of 180 feet in length, to be erected over 
the Shoal-haven River. This bridge, although intended to 
be used at first as a highway bridge only, has been const 
of ample strength to carry a railway, and I believe it is the 
‘intention of this government ultimately to use it for both 
| highway and railway traffic, in which case footpaths will be 
| added on each side, provision being already made for this 
| purpose. Mr. Bates has, with commendable enterprise, 
erected one of these spans in the Exhibition grounds inorder 
| that colonial engineers and the public generally may giveit 
|a thorough examination, as this is the first structure of the 
| kind introduced in any of the Australian colonies. span 
is a model of simpligity, and appears to be monpew J adapted 
| 10 new countries, where skilled labor is scarce and all labor 
and transportation expensive. 
| The Kewanee Manufacturing Company, of New York, is 
| represented in New South Wales by that long-e 
| and prosperous firm, R. Towns & Co., of this city. A Ke 
|" wanee automatic windmill is in full play on the grounds of 
‘the Garden Palace, which, from its lightness and freedom of 
‘action, attracts special attention. Although the purchasing 
operations forthe year’s supplies do not generally comment? 
‘until after shearing and harvesting, yet the exhibit under 
| review will change hands during the week, as ne 
| are all but closed for its purchase. This very useful v 
| ment is peculiarly adapted to the requirements of the 
|tralian settlers. In seasons of daseghe much difficulty is 
| experienced in obtaining water, and during one year, 
| upwards of 3,000,000 sheep perished in this yrsceag Be 
oth , but the great majority succumbed from th effects 
of thirst. The Kewanee winduill is destined to obviates i 
currence of such formidable disasters, as it can lift waler 
and force it to a long distance. 9 
| B. & T. Pairbanks & Co., of St. Johnsbury, Vt., exhibit 
| a magnificent collection of ** Fairbanks’ Standard Weighs 
Machines and Scales.” These occupy a large space om 
basement floor of the Garden Palace, also in the rod 
Hali and in the American Court. Indeed, I observed OS 
one was used in the shearing shed, where the prize sheep Mer 
being shown by competitive shearers from the -—" a 


Ewing is the representative of the company here. 
‘ matters, but is just the pemd® 


pears uiet in business 
to pash trade in Australia. Itmay be observed in commee 
tion with Fairbanks’ scales that their space on the 
is the and best adapted for the purpose; it onlety 
an area of 1,000 square feet. Their goods have been Ge 
and favorably known in Australia, but I understand that! 
‘exhibits here are ofcertain modification to meet the 
| quirements of the climate. The government uses the goods 
and they are becoming very ‘ar among the shop 

ment, though there 1s D 
y from English makers, The Jatter are now 
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| strong efforts to beat the Americans: out of the market, but 
| ** the horse will the ditch” in Australia. 

A very pleasing incident occurred a few days ago. Dr. 
Williams, a member of the firm of Burnham, Parry, 
Williams & Oo., of the Baldwin Locomotive Works, was 

nted with an address by the American exhibitors at the 

en Palace. Among those present I observed Henry 8. 
Smith, of the firm of P. Gregory & Co., of San n- 
cisco and Sydney ; William Fleming, agricultural implement 
importer; G. C. Ewing, of the Fairbanks Scale Company; 
Onward Bates, C. E., of the Edgemoor Iron Co,; Mr. Nel- 
son, of the Davis Sewing Machine Company; Mr. McCor- 
mack, of the White Sewing Machine Company; Mr. Wilson, 
who represented the Hon. Alexander Stuart, M. P., of the 
firm of R. Towns. & C©o.; Harry Graves, of the firm of 
Reed & Barton; Mr. Hebblewhite, A. 8. Spence, E. A. 
Little, J. M. Rising. H. D. Mills, G. G. Linen; Russell, 
Ewin & Co.; W. H. H. Lane, who succeeds Mr. Bradford as 
secretary of the American Commission; Mr. Grace, of D. M. 
Osborne & Co.; F. A. Abendroth, of the firm of Abendroth 
Brothers, of New York; P. L. Carman, of Buffalo Pitts 
Agricultural Works; Gregory P. Harte, of the Winchester 
Repeating Arms Company; H. T. Smith, of Toronto; C. 
M. Rosenthal, etc. ° 








GAS-FIRED STEAM BOILERS. 


THE enormous consumption of coal which takes place 
| under boilers in generating steam has always made any pos- 
| sible reduction of such consumption a matter of the very 
greatest importance. On the continent, where fuel is on an 
average dearer than in England, as well of less heating 
power, this question has always occupied a larger share of 
attention than in this country; this is evident both in means 
employed for raising steam as well as for using it after it has 
been raised. In boilers abroad we find all imaginable ar- 
rangements brougit into requisition to extract the least re- 
mains of heat from the gases before they finally pass into the 
chimney, and in engines almost every possible and impossi- 
ble scheme of valve gear, from the single valve up to six valves, 
to distribute the steam advantageously in one cylinder, has 
been used. It is therefore not to be wondered at that un- 
der these circumstances further improvements are continu- 
ally being sought out, the perfect combustion of the fuel 
being certainly amongst the most hopeful. 

That perfect combustion hardly ever is maintained in prac- 
tice under boilers fired in the ordinary way is well known, 
the nearest practical successes in this direction having been 
attained hitherto by the use of mechanical stoking, which 
has been used to a large extent, or by blowing in the fuel in 
a finely powdered state, so that each particle of fuel is in in- 
timate contact with the necessary amount of air requisite for 
its thorough combustion ; this latter system has not, however, 
up to the present, met with any extended application. 
Another means of securing perfect combustion is first to dis- 
till off the gases contained in the coal, and subsequently to 
burn them with a proper admixture of air, economy being’ 
further promoted by heating this air with the heat otherwise 
radiated or lost from the boiler. 

Among the earlier attempts made with any success in 
this direction was that by Messrs, Miller and Fichet, of 
Paris, who arranged a sort of small producer in front of the 
boiler below the level of the stokehole floor; the was led 
up and mixed with the air necessary for combyntin. Goon h 
a number of very small holes arranged in an arch of fire 
tiles below the boiler; this arrangement had the advanta 
of providing for a very thorough mixture of the gas and air, 
but was coupled with the defect that the small partitions ip 
the tiles which formed the edges of the holes got quickly 
burned away, so that very frequent renewals became neces- 
sary. An economy of fuel of 32.percent. is stated to have 
been attained with the apparatus when in use. It was ex- 
ey tried in Upper Silesia, Dortmund, and at 

nD. 

The objections arising from the necessity of such frequent 
repairs were to a great extent overcome by Mr. A. Heart- 
mann, who designed and set to work the furnaces we illus- 
trate in Figs. 1 and 2 on next page; here, the space occu- 
pied by the producer, ete., is practically the same as that 
taken up by an ordinary furnace. The fuel is. introduced 
through a filling hole in the stokebole floor, falling on the 
inclined grate, which has a small length of level grate at its 
lower end, the thickness of the layer of fuel maintained 
being 6in. to 8 in. on the sloping part and about 14 in. 
on the bottom part. From the overlapping of the bars in the 
inclined part of the grate it will be evident that the fuel 
cannot possibly fall through unconsumed into the ashpit. 
and the lowest qualities of small coal and dust can 
therefore be used. Two concentric arches are built over the 
producer, having a channel for the supply of air between 
them, the air mixing with the gas through the openings in 
the bottom arch as well as in the brickwork uniting the two 
, parches at the end furthest from the boiler front. he coa- 

stant stream of air entering in this way tends to keep the 
perforated arch cool and to prevent its rapid destruction by 
the heat generated. 

Mr. Heaupt, of Brieg, has also lately been working ia the 
same direction with a considerable amount of success. His 
first experiments were undertaken to determine the best 
means for bringing the gas and air into contact, and Figs. 
8, 4, 5, 6, and 7 show the different stages by which he ar- 
rived at the most favorable results, Figs. 4 and 5 represent- 
ing two different arrangements of firebrick arches used for 
obtaining thorough mixture of the gas and air. The dis- 
tance from the bottom of the boiler tothe top of the fire arch 
was found to exercise a very marked influence on the results 
obtained, the most suitable distance having been found ex- 

ntally to be about 22 in. to 24 in. e@ arrangement 
shown in Fig. 5 was worked day and night for six weeks 
with small coal from the Florentine pit in Upper Silesia, and 
the evaporation obtained per pound of coal was equivalent 
to that of 8°4 Ib. of water at atmospheric pressure, and from 
a temperature of the feed of 32° Fabr. A second trial with 
a very caking coal from the same neighborhood gave an 
evaporation of 9°6 pound of water per pound of coal. These 
results were deemed so very satisfactory that permission 
was given to fit the to one of the two boilers be- 
Meet - to the Lower Mining Union used for de- 
termining the evaporative powers of various:kinds of coal. 

Figs "f 9, 10, and 11 show the alterations carried out, 
these alterations occupying three weeks, and costing £95. 
In the views given, G is the gas producer, the air for which 
was forced in by a Kérting blower after being heated by 

page Oe ipes at the sides to a temperature of 
85° to 194° r. On account of the Space avail- 
able, owing to the proximity of the other the same 
house, the arrangement shown in cross section . 9 was 
, but it was soon found to be unsuitable, as owing to 
its want of symmetry « proper mixing of the gas and air 
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could not take place; an alteration was therefore made, as 
shown in Fig. 12. 

It was observed experimentally that the maximum tem- 
perature was generated about the points, @ a, in Fig. 12, 
and that at 65 the temperature had decreased to about 1,770 
Fabr. 
arches as well as for the immunity of the bottom of the boiler 
from injury. A good deal of trouble was, however, met with 
in the management of the producer, particularly as it only 


worked at most for three days with any single description | 


of coal, the quality of the coal being then changed in order 
that another variety might be experimented with. If very 
bituminous coal were used the whole mass fused together in 
the producer, and was only broken up with very great diffi- 
culty; if the coal were very small it produced little gas, and 
the blast had to be increased, which often cut air ways through 
the mass, and caused partial explosions. 

The maximum evaporations were 85 lb. to 9 Ib. of water 
per pound of coal, and the minimum 5 Jb. to 6 Ib., the actual 
evaporations being reduced to their equivalents which would 
have been obtained had.the water been boiled off at atmo- 
spheric pressure, and the temperature of the feed been 32° 




















This fact accounts for the durability of the firebrick | 




















GAS-FIRED STEAM BOILERS. 


Fahr. 


ing the gas and getting under way at starting. This was’ 


done by inserting a torch into the hole of Figs. 8 and 10, but 
notwithstanding the great care used in doing so partial ex- 
plosions took place several times, so the whole arrangement 
of separate producer was abandoned, as those responsible for 
the safety of the boiler, which was working at a pressure of 
90 Ib. to 105 lb. per square inch, hesitated to continue the 


| experiments under the circumstances. 


In order to arrive practically at the best form and propor- 
tions for the producer in its new and simpler type, the expe- 
rimental furnaces shown in Figs. 13 and 14 were built, the 
bottom of the fire arch being kept at a distance of about 2 ft. 
above the grate level; several different kinds of fuel were 
tried, some containing as much as 50 to 60 per cent. of ashes, 
as well as the mud remaining in the coal-washing machines, 
but even with these very unfavorable fires it was impossible to 
choke the furnace. These results were considered so promis- 
ing that the separate producer shown in Figs. 8, 9, 10, and 11 
was taken down and replaced by that shown in Figs. 15 and 
16, all the necessary alterations having been carried out by 
four bricklayers in three days. After the alterations were 





























The greatest difficulty was, however, found in light-f completed it was found possible when firing with gas t 


evaporate 14¢ Ib. to 244 lb. more water per pound of coal 
than had been evaporated when the boiler was fired in the 
ordinary way; it was also observed that the boiler was cap 
able of generating twice the weight of steam obtained for 
merly. 

In a trial carried on for eleven hours the coal-fired bolle 
evaporated about 11,000 Ib. of water at a pressure of hb 
to 105 Ib. per square inch, the feed temperature being 5 
Fahr. The total heating surface exposed was 430 square 
feet, or, say, 2,325 Ib. of water evaporated per hour per square 
foot of heating surface; under similar conditions the gas 
fired boiler evaporated from 29,00 Ib. to 23,540 lb. of water, 
or, say, from 4°41 Ib. to 5 lb. of water per square foot of heat 
ing surface per hour, and even at this high rate of evapom 
tion the temperature in the flue leading to chimney never 
exceeded 662° Fahr. The most rapid evaporation possibleto 
produce with the coal-fired boiler was 19,250 Jb., but the 
temperature of the escaping gases then rose to 932° Fabr,, 
and the evaporation of water per pound of coal diminished 
to 6 lb. to 64¢ lb. The temperature at W, in Fig. 15, ww 
found by Weinhold’s pyrometer to be 2,306° Fahr., whichis 
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wu to be much below that often locall nerated | PUMPING ENGINES AT NEWENT COLLIERIES. | wharles of vulcanite or hardened India-rubber, driven by a 
boilers fired in the ordinary way; this and the almost é i | fine iron wire, cord, or steel band. 
eat produced are the principal} We illustrate a pair of horizontal pumping engines. con-| A delicate point in all ring spinning machines is the P iy 
y 





j ity of the b ] ‘ 
aa moderate wear and tear which takes place in| structed for the Newent Coal and Iron Company, by Messrs ing of the thread, the operator having to stop the spindle in 
causes and in the firebrick arches. Frank, Pearn, Wells & Co., West Gorton, Eng. The | order to join the thread, and then to pass it into the ring, 


the boilers 





PUMPING ENGINES.—NEWENT COLLIERIES, 


The gas furnace we have been describing had, at the date steam cylinders are 22 in. diameter, with a stroke of 2 ft. | and the difficulty of such an operation ae be understood 
of the last report we have seen, already been five months un-, The double acting rams are 9 in. diameter, and are calcu- | when it is remembered that the operator has to retain the 


interruptedly at work at one of the experimental boilers lated to lift 36,000 gallons per hour 280 ft. high. The ex- | spindle immovable at the same time in one hand. 

without requiring the slightest repairs, the only place show- haust is passed through a condenser attached to the suction. For stopping or holding the spindle, an arrangement is 

ing any signs of wear being the firebrick hanging bridge, 6,| The engines can be worked together or separately.—7he | employed by M. Loeffel which may be operated by the knee, 

in Fig. 16, which protects the end of the heating tube. This | Hngineer. leaving both hands free for the purpose of joining the 
t has only suffered by the use of the firing tools employed = thread. 

in cleaning out the grate. The side walls and arch of the IMPROVEMENTS IN RING SPINNING. In Fig. 1, next page, A is the spindle, about the size of a 


spindle of an ordinary ‘‘ mule jenny;” it rests in the foot- 
NorTwiTHsTANDING the great advantage of the ring thros- | step, B, inclosed in a box, C, covered by acover, D, through 
tle or Booth-Sawyer principle, there is one difficulty con- | which the foot of the spindle passes, the box, C, being fixed 
nected with it which does not appear to have been overcome. | by a screw nut on the spindle rail, P, The footstep, B, is 
Fig f1. Owing to the imperfect method which is usually adopted pierced with small holes, whereby its interior is in commu- 
for mounting the spindles, it becomes necessary»in order to | nication with the box, C, in such a manner that, the box 
avoid vibration, to make them of large diameter, This | being full of oil, the footsteps will also be filled and the foot 
RR SS SSE em es eeeq OS necessitates the employment of very heavy tubes, which, | of the spindle turns in oil for the purpose of lubrication. 
besides being expensive, renders the products of ring thros- | The collar, E, is screwed into a piece, F, and is provided 
tle spinning disadvantageous for export, and even for trans- | with two grooves full of oil, which also affords perfect lu- 
port to long distances, while it necessitates the changing of | brication to this part. 
the spindles by the weaver who employs such pro In this figure, the driver of the spindle is represented at 
ducts, before he can employ them for the purpose of manu-|H, of ordinary kind by pulley and cord, but it may be 
facture. modified as above desarihed: and further, the pulley or 
| Bya new and ingenious arrangement, M. R. Loeffel, of | wharle may be made of hardened India-rubber or pyrophile; 
| Paris, has succeeded in entirely obviating the inconveniences, | it carries or is made with a plate or shculder, A, against 
and thereby greatly increasing the advantages of ring spin- | which a spring, R, may press at will. This spring is arranged 
ning. in such wise that if the operative presses it with his 
M. Loeffel’s invention consists in modifying the ordinary | knee, sufficient friction will be produced to arrest the 
spindle of the self-acting mule, so as to permit of its sub- | spindle. 
stitution for the ordinary spindle of the continuous ring| Very light cop tubes may be employed witb this new spin- 
frame or throstle. By this means, a ring of smaller dimen- | dle; it may be remarked that tubes as light as 1800 to the 
'sions than is ordinarily used, viz., one about 1} in., may be| pound avoirdupois bave been employed. The tube is 
jemployed. To this ring an eccentric is applied of such form, | shown in place at K. The fixed ring, M, by its rising and 
that when the thread arrives at the top of the cop and re-| falling movement, gives the form to the cop. 
descends rapidly, it forms, on account of the high speed,an| Fig. 2 shows an arrangement of gearing, in which the 
elongated spiral, that is to say, the filling of the spool is| arresting of the spindle is obtained by the means above 
effected in the manner as in the self acting-mule. | described, with the addition of a friction cone 
This new spindle is fitted so as to turn continually in a} Fig. 8 shows another construction, in which the arrest is 
foot step which is always filled with oil, which allows of the | effected as in Fig. 2, but the rotation is given by helicoidal 
nee an hour, and no difficulty is experienced in stopping at | spindle being driven at great rapidity, and the driving | gearing. 
meal times or atnight; the producer is merely damped down, , apparatus is placed between the collar of the spindle andthe} Fig. 4 is a detached view of ring, which may be made 
and steam is always at hand in the morning ready to com- | foot, so that it can be operated from below its center of | in glass or crystal, which will prevent considerable loss. 
menee work. We understand that the last described system | gravity, whereby the vibration is obviated, two small| Thus it will be seen that this improved construction of 
is being introduced into this country by Mr. Henry Simon, grooves being provided in the collar as reservoirs for oil for | apparatus presents the following advantages: 
of Manchester, and we shall probably communicate further lubrication at this point. st. It will not be necessary for the weaver to change the 
results of its working in this country. We are indebted, | This arrangement of the spindle will allow of its being | spindlesof his bobbin frames. 
says Engineering, to our contemporaries the Zeitschrift des driven by bevel or helicoidal gearing, consequently avoiding 2d. Hitherto it has not been possible to utilize the pro- 
Verbaudes der Dampfkessel-Ubervachuns Vereine and the all slipping, and these gear wheels are made of “ pyrophile ” | ducts of these machines for exportation, and the spinners 
Zeitschrift des Vereins Deutscher Ingenieure for our illustra- or papier mache, whereby great softness of movement is | wishing to employ them could not do so unless their works 
Hons, obtained. There may also be employed for the purpose | were in the immediate neighborhood of the weavers, because 
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producer stand well, and it is thought they will last for 
some years. In ordinary working the producer is fed about 
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of the excessive w 


tance, 

8d. In consequence of the 
is possible to steam the threads, in order to fix the torsion, 
and render the threads less dry. 

4th. The light tube completely traversing the bobbin pre- 


vents the loss in weaving, either from entangled bobbins or 
from the ends of bobbins having no tubes or having the 


ends pasted. 


6th. This system of collar and footstep allowing of the 
driving of the spindle either by cord or gearing, or by heli- 


coidal or worm gearing between the collar and the footstep, 


a the vibration .produced by the application of | by a 
r 


the driving means above the collar. 
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IMPROVEMENTS I 


6th. The device for arresting the spindle by a spring, 
leaves the operative . perfect freedom for his hands during 
the Fe & a broken thread. = 

. With this construction of collar and footstep, 7,000 

revolutions may be readily attained without producing 
vibration. 

8th. The footstep will not require to be supplied with 
oil more than once in two months, at most, and the foot of 
the spindle will suffer no appreciable wear, in consequence 
of its efficient lubrication. The collar needs to be lubri- 
— once a year, as the grooves in it will retain the 
oil. 

9th. As the footsteps and collars can be displaced, it is 
always possible to place the rings exactly in the center at 
the top and the bottom, which is essential for good work- 
ing.—Mineral Engineer. 


A LIGHT PADDLING CANOE, AND HOW TO 
BUILD IT. 


By Cuas. E. Crasz. 


THE Lge of to-day is the solution of a compli- 
cated problem in average—a combination of dissimilar quali- 
ties to adapt the production to many different purposes. It 
is built to sail, paddle, carry stores, and to afford the canoe- 
ist comfortable lodging quatters, and its general utility is 
pe oe upon adaptation toall these uses. A canoe that 
will outsail the Shadow can be built, but its better sailing 
qualities will render it slower under paddle, more un- 
wieldy on the portage and in rapids. The distinctively 
paddling canoe—the Indian birch, of course, excepted--has 
not been produced in this ae by a professional builder, 
although it is not unknown in ngh The Rob Roy— 
that is, are flection of the shell—and variations of that model, 
is speedier under paddle than either the Shadow, Herald, or 
Nautilus, and are classed as paddling canoes; but they all 
carry sail, and are entitled to the distinction of being 
a. _ The classification, indeed, in England, and recently 
n the United States, is somewhat grotesquely into paddle- 
able-sailing and sailable-paddling canoes. In the United 
States there are no other classes. 

A few amateur builders, however, have built paddling 
canoes and made cruises in them. The Stormy Petrel was 
built, in 1875, by Rev. Chas. A. Cressy. She is flat-bottomed, 
with almost ndicular sides, the material used in her 
construction, being three pine boards, deck canvas, a few 
screws and nails, and L necessary to impart the 
finishing touch, The little ] 


of the paper tubes. This inven- | 
tion, however, will allow of the goods being furnished freed 
from the tube, and consequently they may be sent to a dis- 


t lightness of the, tubes, it 





wm 


cruise of the Winooski river, in 1875, she ran over the Bol- 
ton Falls, lost one of her sides and most of her cargo, but 
= no more used up than her gallant captain; was re- 
paired, and in two days resumed her voyage as though 
nothing had happened. The Petrel carries no sail. 

Two gentlemen of Nashua, N. H., have made a cruise 
up the Merrimac river in- canvas paddling canoes built by 
themselves. These canoes were thirteen feet in length, 
and it is said that the midship beam was but fourteen 
inches. 

The writer was one of a party of canoeists that, last sum- 
mer, encountered on the Hudson a craft that was ‘‘ propelled 

dle that was used without a fulcrum fixed to the 
boat,” and hence should be styled a canoe. It was thoroughly 
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N RING SPINNING. 


| home-made—a fine specimen of jack-knife carpentering. Its 
bow was like a toper’s nose inverted, and with an accidental 
bend to right or left. The stern was the counterpart of 
the bow. The lines were equally peculiar, and reminded of 
nothing so much as the lines about the mouth of the un- 
happy man who has just tasted a green persimmon. The 
deck sagged just enough to hold a gallon or more of water, 
until it could be thrown into the lap of the canoeist by a 
vigorous wave. The paddle was a gigantic double-bladed 
pudding stick. The craft throughout was original even to 
the manner of its progress, which was by a serpentine 
course that made dating very like sailing against a head 
| wind. Her weight, however, was but 20 Ib., and had she 
| been constructed with somewhat greater mechanical skill 
five canoeists might not have left her as complacently as 
| they did. 
| A high degree of mechanical skill is not required in the 
building of a serviceable canoe; indeed it may be assumed 
that any man who can put up a perverse stovepipe may tury 
out a fair canoe, in which he may make an all summer's 
cruise upon American rivers and lakes at a per-diem ex- 
pense of not more than one dollar. His craft, when he be- 
gins his voyage, will not have cost him, counting his labor 
recreation, more than twelve dollars. 

The amateur builder, we will assume, is provided with 
the tools in common use by wood workers—a jack-plane, 
smoothing-plane, small wrench, drawing knife, spoke-shave, 
| gimlet, dividers, screw driver, 14-inch round file, 34 flat 
| file, 2-ft. rule, large and small hammers, squares, set of 
chisels, nippers, brace and bits, countersink, cross cut, rip 
and scroll, or compass saws, and a whetstone. The tool- 

handle, containing a dozen or more small chisels. gouges, 

|and awls, will be found useful. The midship section or 
| form should be made before work upon the canoe is begun, 
|and upon its shape will largely depend the speed of the 
craft. ‘Draw upon a 5, inch clear, planed pine board two 
horizontal lines 20 inches long. Connect them by a - 
pendicular line, as shown in Fig. 1, next e. Then 
draw a second line, from one end of the upper line to the 
lower end of the 104g inch dotted line. 
represents the curve of one side of the canoe at a 
inches aft of the true midship section. The sides 
exactly alike, of course. 
board, and you have apattern by which the other 
be marked. 

Follow the lines with the compass saw, and you have the 
midship mould for a paddling canoe. 





may 





The two watertight bulkheads should then be made. 
They should be of clear, t hily 


tS ra 


ful study, but has on many occasions | warp, and shrink. The amateur must dreughe 
shown a refreshing adaptation to breezy places. On her | eye. 


| the inside of the inwale or gunwale strip. 
| to the bulkheads. The deck canvas is easily put OD It 
curved line | should be fastened to the outside—not the i , the 
a ais | gunwale strip. A narrow beading around the canoe at tht 
t the semi-section in 





—, 

The deck width may be 11 inches and the deme 
inches. The four slots on each side must be just wide a 
| deep enough to receive the lateral strips. whe 

| the strips is largely determined by these slots, of 
be given easy, graceful curves, but must have no u mest 
twists. The amateur is cautioned that until he has 
one canoe and secured satisfactory patterns, jt is better 
reserve cutting the slots until by actual trial with the 
he has determined just where they should be, 

The builder should now have at hand « hackmatack 
or, perhaps two—the best material for stem and stern " 
It should be 1 inch thick and planed. Knees mg be 
cured at any boat builder’s shop or ship yard. i a Pro. 
matack or chestnut knee cannot be had pine may be 
but it is imperative that it be thoroughly seasoned = 
hackmatack knees afford a natural curve, and the 
possess great strength, while pine must be cut acToRs 
grain. To secure a pattern for the stem and stern 
draw upon a piece of thin, planed pine stuff two 
lines, 13 inches apart and 24 inches long. Set the dj 
so that the points shall be 13 inches from each other Plane 

| one point at the extreme right hand end of the y per i 
and the other point upon the same line. Then strj ea ~ 
| ter circle which will intersect with the lower line pe 
tinve the curved line thus drawn by a horizontal line rly 
| extreme left hand end of the lower parallel line. This ha 
the outer line of stem and stern posts. The head Ar 
stem and stern posts is a semicircle 144 inches jp diame. 
| ter. 

| To strike the inner line set the dividers so that the 
shall be 12 inches from each other. Place one so 
|the upper line and the other one inch above and = 
| slightly to the left of the point of intersection of the lowe 
parallel line and the quarter circle already drawn Then 
strike the second quarter circle from that point to the 
line. This second quarter circle is continued by a here 
| tal line, 1 inch above the lower line, to a point 5 inches from 
the line. A, shown in the following diagram. From that 
point a perpendicular line should be drawn downward 
inch, and from its lower point a 5 inch horizontal line eg, 
ried, parallel to the lower line, to the line A, giving the 
scarf 


wo 
Strips 


This pattern should be sawed out. It should then be laid 
upon the hackmatack knee and its form traced witha pene, 
The hackmatack must then be sawed out, of course, ff 

| will be observed that stem and stern posts are exactly 
alike. 

The stem and stern posts are now to be neatly beveled 
down with drawing knife and plane, from 1 inch at theinng 
to ¥4 inch at the outer curved line, after which four slotg 
running from nothing at the inner curve to Yj inch 
may be made to receive the lateral strips, although, as by 
already been suggested, this part of the work may bede 
ferred. The eye in the head of the post, intended for the 
painter, may be bored with a 14 inch bit. 

The keelson should be 1 inch square, ash. Its extrem 
length is 10 feet 10 inches, 5 inches at each end being ext 
for the scarf. 

The lateral strips should be clear, planed spruce, 1 inch 
wide and Yj inch thick. It is well to make the gunwak 
strips 144 inches wide, and to put in an inwale. Wear 
now ready to set up the canoe, and if the work has beenwell 
performed she will show graceful lines, even if she is onlya 
skeleton. Bolt the stem, A, and stern, B, posts to the keeb 
son, OC, using two % inch bolts at each scarf, not f 
to coat the scarf and the bolts with white lead. Neatly 
countersink the bolt heads. of course. Then set up the 
water-tight bulkheads, D D, 3 feet 7 inches from stem and 
stern posts, and securely fasten them in place with light iron 
angles. The midship mould, E, must then be set up ata 
point 6 inches aft of the true midship section, or, in other 
words, 7 feet 6 inches aft of the stem post. It isto be removed 
at a later stage of the work. The lateral strips are now t 
be put on. The slots in the stem and stern posts and water 
tight bulkheads, into which the strips are fastened with bras 
screws, should be coated with white lead. The strips should 
be rounded off, that there may be no sharp edges or angles, 
The lines formed by the strips upon one side should come 
spond with those upon the other, otherwise the canoe will 
' wobble when under paddle. Ribs, 15 inch wide and fromé 
to 8 inches apart, may now be put in. They may be made 
of flour barrel hoops, and should be fastened to the strips 
with copper tacks. 

We now have the skeleton of an undecked canoe. The 
deck beam should be of pine, 15 inch square being quile 
heavy enough. The well hole, or deck opening, may be 
square or elliptical, as the builder fancies, the former 
more easily finished. “The deck camber should be about 
inches. A 11, inch coaming, or washboard, should be ma 
around the well hole. The midship mould may now bere 
moved. : 

The floor board should be of pine, not more than ly inch 
thick, 3 feet 3 inches long, and 8 inches wide. It is screwed 
to two blocks that are firmly secured to the keelson. 

The common stretcher, or foot-brace, may be fastened @ 
the floor board. : 

The frame is now complete and ready for the coveri 
This is to be of canvas, not the coarse, heavy stuff of W 
ships’ sails are made, but light, fine, and strong material, It 
must be of the very best quality. Canvas is the bet 
of all low priced materials for the sides and deck of acane. 
It requires no waterproofing before it is put on. 
camper knows that common sheeting, that is much lighter 
and looser than canvas, will shed water for hours. Itisst 
perior to wood, in the respects that it will neither warp 20 
check. It yields readily to the bumps that any canoe 
take in running rapids, but quickly springs back into shape 
The canvas must be wide enough to cover the bottom 
sides of the frame. The frame should be turned deckdow® 
ward, and the canvas Jaid smoothly on. It is then to be 
tacked to the keelson with copper tacks, at intervals of evey 
three or four inches, the points at which tacks are 
being first white-leaded. It is then to be cut to follow theste® 
and stern posts, to the face of which it is to be tacked. 
it must be drawn tight, and fastened in the same manbet 
It may be 


top of the gunwale streak and around the coaming will co 
ceal the tack heads and edge of the canvas. Nickel-platel 
round tack heads add a finishing touch, The stem sad 


| stern post bands should be of 14 round nickel-plated co 


per. 


oil and white lead. It may be well to paint the ! 


ee or 4¢ | it must be borne in mind that white lead is heavy, 
came into existence in the | inch pine. If the wood is not wel seasoned it cheek, | 


the amount of it that an industrious piece of cauvaa ‘ 
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The canoe should now receive two outside light = 
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Fig. 1.—Midship Mould. Fig. 2.—Watertight Bulkhead. Fig. 3.—Stem and Stern Post. Fig. 4.—The Keelson. 


A LIGHT PADDLING CANOE, AND HOW TO BUILD IT. 


Fig. 6.—Deck Timbers. 
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canoe of the Jersey City Canoe Club, has at this date ab- | weigh 


sorbed twenty-two pounds, as is shown whe 


sorb is only a little short of unlimited. The 
After the two light coats the canoe may 
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LICHFIELD CATHEDRAI town, for the Saxon kingdom and diocese of Mercia, in the | thirteenth century, that the bishop should be clected de 

middle of the seventh century St. Chad, more correctly | nately by the monks and canons of these two places, 

‘THE three spires of this stately ecclesiastical e e have named Ceadda, wus the second bishop, following Joruman, should be « alled ‘Bishop of Lichfield and Cove ntry.” 
often struck the eve of the L yndon and North Western Rail- who began the pious office at Lichfield after the overthrow | decorated Gothic architecture of the cathedra NAVE, and of 
way passenger Its west front, withrits suc ive 31 of heathen King Penda The sees of Worcester, Hereford, the Lady Chapel, are due to Bishop AL alter Langton, from 199 
arcades and can pies, in which appear many statues, on ind Lincoln were carved out of this great Midland English to 1321, who was keeper of the Gre at Seal and Lord High 
reproduced in cement to imitate the former decorations of dioces¢ before the Norman Conquest, and that of Oxford at Treasurer in the reign of Edward IL, but much « ut of favo 


sculptured stone, forms the subject of our large et if 1 later period. Coventry was for some time the rival of at court. The choir, of early English styl ’ 


Sa hundred 


driwn by Mr. 8. Read A bishoy ee was founded at this Lichfield as its episcopal seat; till it was irranged, in the years older, and the transepts correspond \ With i This fp. 








LICHFIELD CATHEDRAL.—DRAWN BY 8. READ. 
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monwealth soldiery in the 
says of it, “When fanatic Brooke 
+] and took, 
Es. aa ee eneen and good St. Chad, 
A guerdon meet the spoiler had. 
at Lord Brooke, who commanded the army 

ete Lichfield, in March, 1643, was shot dead, by a deaf 
and dumb brother of Sir Richard Dyott, from the cathedral 

ire, The town was captured, however, three days after- 
pve when the interior of the cathedral was gutted, the 
“ bs, stalls, organ, and windows destroyed in wanton mis- 
ee ’ “About six weeks later, the Royalist army of Prince 
i bfield again from the Puritans, and King 
Charles was there in 1645, after his defeat at Naseby. Re- 
storations were attempted in modern times, and the cathe- 
dral is now enriched with beautiful works of carved wood, 
etal, and encaustic tiles, as well as plaster copies of the 
ancient sculpture. The late bishop, the Right Rev. Dr. 
Selwyn, who had been very notable as Bishop of New Zea- 
ised, was succeeded two years ago by the ight Rev. Dr. 
W. D. Maclagan, formerly Rector of St. Mary Abbot’s, 
Kensington. —JUustrated London News. 
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THE POSITION OF THE WATER CISTERN. 

In looking over our questions in the “ Intercommuni- 
cation” column, and the inquiries we receive from corre- 
spondents upon every imaginable subject connected with 
professional practice, we very frequently encounter matters 
to which it is extremely difficult to give a satisfactory 
answer at all, and impossible to do so in the narrow limits 
hin which we have found it imperative to restrict the 
replies of our readers. Sometimes a chance question may 
involve almost a new field of architectural research, or 
might form a fit subject to engage the attention of a court 
of law; at others, we find a short paragraph, to answer 
which fully would be a suitable undertaking for, say, the 
professor of architecture in a course of lectures at the 
Royal Academy; and often enough we get a glimpse of a 
erievance Which the Royal Institute of British Architects 
would feel great hesitation in meddling with. But there is 
a class of questions which relate to subjects of importance, 
hitherto neglected or but little considered, which cannot fail 
to afford matter for reflection to all thoughtful minds, and 
which occasionally appear to furnish an excellent theme for 
an article. To this type of queries belongs one we noticed 
last week among our *‘ chips,” and which was contained in 
the letter of a correspondent who desired to know ‘* whether 
it should not be the duty of the district surveyor to see that 
the house cisterns are fixed so as to admit of easy examin- 
ation?” 

As far as the immediate answer to such a query is con- 
cerned, it is needless that we should state that the already 
wertaxed district surveyor has plenty to do without seeing 
after the placing of the cistern, though this and a few other 
matters of scarcely secondary importance well deserve the 
attention of some properly constituted authority. The 
district surveyor has quite enough upon his hands in seeing 


wit 


the house. 
with the drainage from the roofs, and it is too often found, 
either in places which are wholly inaccessible to the occu- 
pier, or, still worse, in situations where it can scarcely 


escape contamination of the most dangerous kind—on the Building News. 


roof, we mean, of the privy to which it furnishes the water 
supply. From cisterns thus situated, probably nearly one- 


| third ‘of the inhabitants of London obtain their only stock 


of drinking water; and when we reflect on the liability of 
water to absorb germs and ferments without actual contact, 
and to become putrid under certain conditions in a few 
hours; when we remember also the untimely fate of the old 
lady in Mr. Torrens’ story, we can hardly escape a shudder. 
The outdoor cistern is speedily rendered useless, moreover, 
by the winter frost, and the wretched owner has to beg all 
his water from his more fortunate neighbor, or to trust to 
the chance liberality of the water company in providing a 
standpipe in the street. Though these exposed cisterns 
generally have a cover of some sort or other to begin with, 
it soon rots or is removed or lost, and the dust and dirt and 
filth of all kinds find their way freely into the tank. This 
renders the growth of rank, green conferve only an affair 
of time, and then we arrive at the picturesque condition of 
the cistern to be found in most small houses, or which a 
glance from the window of the railway carriage on any 
of our high-level lines in London cannot fail to reveal 
to us. 

We have still to deal with the indoor cistern, which was 
really the principal subject we had in view when we set 
out. Few houses of any maguitude possess less than three 
cisterns, and in many 
doubled. As the cistern has to command as many floors as 


| 
| 





instances this number may be | 


possible, the most common arrangement is to place the; 


principal reservoir at the highest point to which the com- 
pany will undertake to deliver the water; too often this 
level is even exceeded, to the great inconvenience of the 
household, but this is a question about which we need not 
now trouble ourselves. The waste from the high cistern 
forms one mode of supply to another on a lower floor. In 
the scullery, or back kitchen, sometimes in the front area, 
is a large cistern which furnishes all the water for cooking 


| purposes, and this fills also a small cast-iron tank to feed 


} 


that the Building Act is duly observed, and it would be} 


hopeless to expect him to look after the plumbing—the 
trade of all others, perhaps, which requires the most careful 
inspection, and the most minute examination during the 
progress of the work. The fixing of the cistern and the 
closet apparatus; the arrangements for the supply of water 
toeach; and the connection of the waste-pipe and the soil- 
pipe with the drains, are all points for which some one 
surely should be responsible. At present, however, it is no 
one’s business to attend to this, and therefore it is almost 
invariably carelessly done; the work is knowingly or wil- 
fully seamped, and sickness and death are too often the 
results of the plumber’s delinquencies; the first intimation 
which the unhappy householder receives that the sanitary 
arrangements of bis house are altogether wrong being the 
loss of some loved member of his family by typhoid or some 
other form of enteric fever—those most insidious and 
malignant of all the purely preventible diseases. ’ 

But to revert to the cistern: the first point which we 
would urge is that its very existence is from the outset a 
yross and fatal blunder, a false step which should never 
have been tolerated—a ‘‘ survival,” perhaps, of the very 
worst kind. The state of things which makes water cis- 
terns in houses possible is among the most grievous evils of 
ur modern luxury and civilization, and we cannot inveigh 
too strongly against such an abuse. It is not our object, 
however, in the present article to show that the domestic 
cistern is wholly unnecessary and wrong in principle, and 
that by a constant water supply, which we ought long ago 
to have possessed, it can be entirely dispensed with; we will 
reluctantly accept it as a nuisance and a mistake, and en- 
deavor to glance at some of the facts concerning it, which 
are almost invariably neglected and which can scarcely fail 
to be productive of more or less serious consequences to the 
health and comfort of the household. 

In nine houses out of ten the cistern is a sort of after- 


the boiler. The boiler supply is usually placed in a cup- 
board, or on a ledge near the jambs of the kitchen fire 
place, and from «a considerable experience we can affirm 
that rarely indeed do we come across one which is not half 
full of drowned blackbeetles, in every stage of decay. The 
kitchen kettle is generally replenished from the boiler, and 
thus the tea, and the hot water, and many other things 
besides, occasionally get a rather disagreeable twang. It 
will perhaps scarcely be credited, but it is not the less a fact, 


and gives us a good illustration of the utter apathy and | 


carelessness which prévail in such matters, that it is no un- 


common thing in houses, even of the better class, to find | 


the same cistern used to supply the waterclosets and the 
drinking water. Moreover, the pipe to the closet is some- 
times so arranged, that under certain circumstances which 
might easily arise, the water in the closet pan would be 
sucked back into the cistern. The mere possibility of such 
a state of things is not pleasant to contemplate, and affords 
the most powerful argument for the provision in every case 
of a separate cistern for the closets. 

Points which must not be lost sight of in the position of 
the cisterns are the supply for the bath, the housemaid’s 
sink, and the hot water circulating cistern. For these a 
considerable volume of water at a high level is necessary, 
and with a little care they may be so arranged as to give 
good results in a combined scheme. 

In modern houses the watercloset and its position has in 
every case to be arranged by tbe architect; but in old 
houses, to which this addition and the water supply required 
for it have been made after the house was completed many 
irregularities occur, and all sanitary precautions are fre- 
quently set at naught. It isin the houses of the very best 
and most expensive kind that enteric diseases are most fatal, 


, and that the worst abuses prevail. 


thought, and its place is left to chance; the architect no! 


more thinks of where the cistern is to be put than he con- 
siders it his daty to plan the carpets or to choose the furni- 
ture, and so the builder’s man finds a corner in the roof for 
it, Or puts it above the staircase landing, or over the water- 
Closet, or wherever else he may think such a troublesome 
and unsightly contrivance wil be most out of the way. Of 
course, this refers to houses of the better class, for among 
the poor, and even in dwellings up to the value of £40 to 
-w per annum, the cistern is almost without exception 
situated outside the building, often enough accessible only, 
48 our correspondent remarks, by means of a pretty long 
ladder, which has, moreover, sometimes to be placed at a 
most awkward and dangerous angle to avoid a lean-to roof 
th. In a suggestive article in the November num- 

ber of Macmillan, which has recently come under our 
observation, Mr. Torrens, M.P., in treating of the water 
supply of London, described the actual condition of such 
— cistern in a locality near the Seven 
Pom tn better days, of vigorous age and strong consti- 
ution, sickened and died; and the wonder may be not 
Aen died when she did, but that she survived 
. pie of years, as the tank which supplied her only 
erage was found to contain two inches of mud, the de- 
dle ne bodies of fourteen rats, a bar of soap, two can- 


seems, he says, ‘‘a poor woman, who had | 


It remains for us to indicate the means which should be 
adopted to make the best of what Mr. Torrens calls, * the 
old, foolish, and filthy system of laying in a daily stock” of 
drinking water. A part of the attic story, if possible, should 
be set aside asa cistern room. The multiplication of cis- 
terns all over the house, under no sort of control, is an error 
to be avoided. The floor should be suitably strengthened, 
not by a chance beam due to the sagacity of the carpenter, 
and should be furnished with a lead tray turned up three 
inches all round the edge with a proper waste. This room 


should necessarily be situated vertically over the kitchen, , 


and should hold the water cisterns and the hot-water cistern, 
both of them raised only a few inches above the floor- 
evel, so as to be readily examined and cleansed. The 
room should have a good window and plenty of ventila- 
tion, and it is of great advantage to place round it a 


coil of pipes from the hot-water system, or a. flue 
from the hot-air chamber, to keep out the winter 
frost. The hot-water tank will, however, generally suffice 


for this purpose. There should be covers to each cistern, 
and the tank for drinking water should be entirely distinct 
from that used to supply the closets. The room should be 
kept locked, and should be under the master’s own control, 
or in the care of a trusted servant. The cisterns should be 
emptied and cleaned out at regular intervals of not more 
than three months, and should, at any rate for the drinking 
water, be made of slate. 

It is a rather instructive study to examine the changes 
which have taken place in recent times in cistern construc- 
tion. A hundred and fifty years ago the massive cast-lead 
cistern only was employed. When lead came to be rolled 
or milled in lesser thicknesses, it became possible to provide 
a wooden vessel, lined with sheet lead, at a smaller cost, 
and the common form of lead-lined cistern came into 
fashion. An excellent example of a leaden cistern of the 
old type is preserved in the Structural Museum at Sonth 
Kensington; it is rather elaborately decorated, bears the 
initials of the owner or maker, and is dated 1732. Next we had 
a cistern of sawn slate, grooved by machinery, put together 
with red lead, and secured by iron bolts; this bad a precur- 
sor in the old tank formed of stone slabs. Latterly, in all 
cheap work, the galvanized iron tank is coming into favor, 
and the 4 ft. x 4 ft. x 4 ft. ship’s tank, containing 400 gal- 
lons, and made to sell at £4, will never, perhaps, be sur- 


d many dead beetles.” Even in the Mansion House passed in point of economy. 


Pou a8 an instance of what ovcurs in indoor cisterns in 
of the wealthy, the civic cistern ‘‘ was found to 


and three-eighths of an inch of mud at the bottom;” while | have shown, deserving of careful consideration. 


“in a bottle of 
seen hundreds of nematoid worms,” 


The material of which the cistern is made is, after all, 


: la matter of comparatively trifling importance; the situation 
Contain three-quarters of an inch of fungi scrub at the top, | in which it is placed is, on the other hand, as we hope we | 


Few - 


peo 
water on the Lord Mayor's table could be| ple, when arranging a pantry or larder, would think of | 
placing it in uninterrupted communication with a privy or! A final w 


he brings you good news. 


other costly materials; and, above all, by ¢ 
the delicate operation of fixing by means of sodium hypo- 


description may be employed, 


eo rievously from the violence of the Com-| We think that, on the whole, fewer excuses can be found | closet; and yet it is by no means uncommon, as we have 
edifice suffe fi Civil Wars; as Sir Walter Scott | for the exterior position of the cistern than for that within | seen, to find all the water for the drinking purpoees of the 
It has replaced the ancient water-butt, filled | household stored immediately over the closet seat. 


We 
trust, in conclusion, that our remarks may have the effect 
of proving to architects that some little forethought is 
necessary in choosing the position of the water cistern.— 


PORTABLE GARDEN LADDER. 


Tue ladder shown in the annexed cut is very simple in 
construction, can be transported very easily, and will be 
found to be very convenient and handy. Two light carnage 
wheels are mounted on an axle, D, to which the shafts, C, 
are attached. The standards, B, rest upon the shafts, and 





support the upper half of the ladder, A, the lower part of 
which is fastened to the shafts, C. A small board, upon 
which a basket, tools, ete., can be placed, is fastened to the 
upper end of the ladder. In order to secure great-stability, 
Zz wheels are placed as far apart as possible.-— Wien. Landw. 
“eit. 


NEW PHOTO PROCESS. 


Ir is pleasant to meet an old friend, and pleasanter sti] if 
M. Poitevin is that good friend, 
and he steps out of his prolonged retirement from the 
photographic world to present us with a printing process of 
some value. It may be termed an argento-iron process, for 


the two metals—silver and iron—play the principal part 


therein. From a fine art point of view the process may be 
imperfect, but as a practical printing method it will be 
found invaluable for many purposes. 

M. Poitevin himself is very modest over the subject. 
He believes, and with truth, that if his name appears 
associated with any novelty, photographers will take it for 
granted that the novelty is worthy of attention. No his- 
tory of photography would be complete without the name 
of Poitevin, for it is to him that we owe many of the early 
improvements connected with collotype printing; so that 
we are not surprised to find the learned French photo- 
grapher diffident about making a process known for which 


he does not claim the highest merits, its object being, he 
says, merely to facilitate paso printing, by render- 
0 


ing unnecessary the use of a superior — of paper and 
i 


spensing with 


sulphite. M. Poitevin, it is true, employs a solution of 


nitrate of silver, but it is only of one per cent. strength. 


M. Poitevin bas very clearly described the process, so that 
we have had no difficulty in carrying it out for ourselves. 
Certain organic salts of iron are acted upon by light, as our 
readers are well aware, and this fact has been several times 
made use of by the experimental photographer. The cya- 
nide, or Prussian blue, process, of which the late Sir John 
Herschel was one of the first to make use, and in which 
white lines on a blue ground are secured, is, perhaps, the 
best known of the iron processes; and that of M. Henri Pel- 
let, who has shown us how to invert the order of things, and 
produce blue lines on a white ground, is another valuable 
method of the same character. M. Pellet’s method, which 
has been adopted by many engineering firms in this country 
for the copying of plans and designs, is one of the most 
practical before the public. 

In the case of M. Poitevin’s_method, raw paper of’ any 
We ourselves experimented 
with three kinds: ordinary creamJaid, Rive paper, and a 
coarse scribbling paper. The first named was the least sue- 
cessful, owing, we suppose, to the presence therein of mine- 
ral matter or some foreign substance inimical to the process; 
the other papers gave good results, A sheet is brushed over 
well with a ten per cent. solution. of chloride of iron, and 
dried. The solution of chloride may be applied by sponge, 


‘brush, or rag, and the latter we found to answer perfect 


} 


tive, and when dry is ready to 


statement that included only fi 
| the other a picture of the hull oe ¥ 


The liquid is thoroughly well applied, espeeially if 
the surface is of a glazed nature. This operation and that 
of drying take place in light of day. Next, the sheet is 
imme in ordinary liquor ammonia, this operation, for 
comfort’s sake, being conducted in the ope 
in a well ventilated apartment. Again 
and, if taken only to this stage, the papet™ 
in any quantity in the light. To sensiti 
treated with a solution of citric acid, and a 
in the dark to rf 
The citric acid solution is of thirty to thi 
strength, and is applied in the same way 
iron solution, with brush or cloth. The 
» under 
have, in fact, a paper treated with ammonia-cifrate of iron. 
We selected clichés of two kinds for tyial: one of a tabular 
and white, and 
- The time of 
printing we found about the. same-as ride of silver 
r, but the Poitevin paper does. pe in the sun. 
o image appears until the paper is n into a solution 
containing one per cent. of nitrate of silver, when a picture 
of a dark sepia tint is not long in making its appearance. 
ng in rain or distilled water is advocated 


well. 
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by M. Poitevin, but we employed ordinary spring water 


with good results. 

We tested the finished prints both for silver and iron, and 
found traces of these metals in the whites; but we are bound 
to say that it was only after a severe treatment with sulphu- 
reted hydrogen that any appreciable discoloration was ob- 
served. The result from No. 1 negative was very agreeable, 
the table of figures was printed in dark brown, and the print 
being flat, unlike albumenized paper, the sheet could be 
preserved without mounting. In a word, it was as good as 
an ordinary silver print without the defects of glaze and 
cockling. Our other picture was not quite so successful, 
and made manifest at once in what the process is at present 
deficient. But it was a nice picture, for all that, with good 
half-tones and a mat surface; it resembled a platinotype 
print more than a silver one. There was proof enough that 
the process had a future, and we have no doubt a more 
pleasing result still would have rewarded us if we had 
adopted M. Poitevin’s advice, and taken the picture a step 
further. He tells us that by dipping the print in a weak 
soiution of ferrocyanide of potassium a beautiful print in 
blue is obtained. A very dilute solution of chloride of gold 
will in a like manner change the print to a violet color. 

We have bere, then, a process to which photographers 
would do well to turn their attention. In concluding his 
paper M. Poitevin says: ‘‘So far as the photo-chemical re 
action is concerned, I think the process is complete; there 
remains now only the artistic question to be solved; that a 
solution will soon be discovered by our skillful photographers 
I hope and believe. I invite them heartily to take up and 
study the process, ""— Photo Neves. 


PAINTING UPON GLASS. 

THERE are two ways for amateurs to paint upon glass, 
viz., with varnish or transparently, in water colors, The 
first of these is best for windows, and ground glass is best 
to paint upon. The following colors will be needed, in fine 
powder, mixed, when used, with picture copal varnish; di- 
luted, when necessary, with spirits of turpentine: 


Burnt umber, 
Carmine (or 
Crimson lake), 
Gamboge, 

Prussian blue 

Ivory black, opaque. 


Raw and burnt sienna, 
Rose madder, 

Brown pink, 

Yellow lake, 

French ultramarine, 
Verdigris, 

A few sable pencils, a flat camel’s hair brush, some pic 
ture copal varnish, and a little spirits of turpentine are also 
necessary. The materials being ready, proceed as follows: 
Lay the glass flat on the print or drawing to be covered, and 
with a very fine sable pencil and ivory black, mixed with 
varnish, trace ali the outlines. When thoroughly dry, raise 
it to a slanting position, by placing it upon a frame with 
pieces of upright wood on either side, and a sheet of white 
paper flat beneath it; by this means the effect of the color 
ing will be better seen, which may at once be proceeded 
with. One caution is perhaps here necessary; be careful 
not to rub up the black in the coloring, as it is liable to smear 
if much worked over. On this account moist ivory black is 
frequently, and with advantage, substituted for putting in 
the outline. It may be used with a pen most conveniently, 
fine or coarse at the points, according to the nature of the 
work. When finished, the painting should be fixed up in 
the windows with the unpainted side outward. 

A few hints as to mixing the colors may be useful. The 
nearest approximation to scarlet is made by the admixture 
of gamboge with rose madder, crimson lake, or carmine; for 
greens, verdigris is very brilliant, and almost every shade 
may be made by adding yellow lake or brown pink in differ- 
ent proportions. When a flat even tint is required, the 
camel-hair brush is used, and a dabber (made by simply 
covering a little cotton wool with fine leather), which is par 
ticularly used for backgrounds in figure subjects and skies 
in landscapes, and this applies also to the use of water 
colors. When the painting is finished it must be varnished. 

Painting glass transparenily in water colors is decidedly 
the best method for magic-lantern slides. Plain clear glass 
should always be used, except for windows, when ground 
glass may be substituted with advantage. The glass should 
be washed over with a piece of rag and a little gall; this 
removes any greasiness there may be upon it. The colors 
are manufactured expressly for the work. 

Small subjects are most effectively painted in water colors, 
as a tinish and delicacy are attainable impossible in the use 
of varnish colors. 

The outline should be made with a pen charged with 
liquid color, containing a small portion of ox-gall, and 
should be varnished with thin mastic varnish before any 
attempt is made to work upon it. ‘The colors being placed 
upon the palette, and diluted with water, we proceed in 
the same manner as in painting varnish colors. These colors 
dry rapidly, but it is necessary between each layer of color 
to give the glass or that portion of it which has been worked | 
upon, a slight coating with varnisk, to prevent the second | 
color wiping off or rubbing up the first; for this purpose it | 
is desirable to use the enamel varnish made expressly for | 
glass painting.— Art Amateur. 


LAYING THE MARSEILLES-ALGIERS CABLE 


Tue first cable from Marseilics to Algiers was manafac 
tured and laid by the India-rubber and Guttapercha Com- 
pany in 1871, for the French Government Telegraph Ad- 
ministration, under the superintendence of M. Aillhaud. It 
consisted of two types only, shore end and deep sea; but of 
late, though it has been duplexed after a method devised by 
M. Aillhaud, the exigencies of the traffic, which now 
amounts to some 800 messages per diem, have necessitated 
the laying of a duplicate line. The new contract was also 
obtained by the India-rubber company, and the cable was 
made by them during last summer. The French engineers 
specified that it should have a copper resistance of not more 
than 12 ohms per knot at a temperature of 75° Fahr., the 
standard temperature for this kind of measurement; an elec- 
trostatic capacity of not more than 0°4 microfarad per knot, 
aud an insulation resistance after one minute charge of not 
less than 200 megohms per knot at 75° Fahr. Ii was to con- 
sist of a seven-wire copper strand, weighing 106 Ib. per knot, 
and insulated with three layers of guttapercha weighing 139 
lb. per knot, the total weight of the core being thus 245 Ib. 
per knot. The core was suitably sheathed with hemp and 
iron wires. Fifteen No. 13 B.W.G. homogeneous wires, 
having a breaking weight of 54¢ tons, and weight per knot 
of 1°58 tons, were used for the main or deep-sea type, and 
for the intermediate ten galvanized iron wires, No. 6 B.W.G., 
minimum breaking weight 6 tons, weight 3°16 tons, while 
ten No. 0 B.W.G., homogeneous wires, having a breaking 
weight of 15 tous and weight of 10 tons, were used for the 


coated with pitch in the usual way, and the main was served 
with two layers of tape and then compound. The galva- 
nizing was also tested according to the custom of French 
electricians in four successive immersions, for a minute at a 
time, in a solution of one part sulphate of copper to five of 
water. The cable was shipped on board the Dacia, be- 


longing to the India-rnbber Company, a sbip specially and | 


admirably designed for cable work by Sir Charles Bright, 
and built by Messrs. Laird of Sunderland. She is a screw 
steamer of 170 nominal horse power, with four large cable 
tanks and five small ones capable of holding 1,500 tons of 
cable. On September 16, 1879, she laid the shore end at Al- 
geria by buoying it on barrels fastened to it at regular inter- 
vals of ten fathoms and towing it ashore, when the fasten- 
ings of the barrels were cut one after another and the cable 
allowed to sink. This plan offers considerable advantages 
over the usual one of tugging a barge or raft laden with the 
cable ashore by means of the steam launch, under certain 
circumstances—such, for example, as the heavy and danger- 
ous surf waves which break on the coasts of Peru and south- 
ern Brazil, where even life-boats, let alone steam-launches, 
are apt to be capsized. 

The vast importance of taking soundings beforehand to 
ascertain the nature of the sea bottom on which such a valu- 
able and vulnerable property as a submarine cable is to be 
laid has been repeatedly advocated in our pages, and the 
engineers of the India-rubber Company seem to have been 
fully alive to it, for ere the main cable was laid, a systematic 
series of 143 soundings was taken on a diagonal track along 
the proposed route of the cable. Of this number 93 were 
taken by the Dacia, night and day, every 7 or 10 miles, the 
rest being, we understand, taken by the French Administra- 
tion telegraph-ship Charente. The Dacia soundings were 
made by means of Sir W. Thomsun’s pianoforte wire-sound 
ing machine, already detailed in Hngineering (see vol. xx., 
p. 41), but with the addition of a novel self-adjusting brake 
and an arrangement of pulleys for facilitating the picking 
up of the wire. Figs. 1 and 2 show the arrangement of 
brake, the different parts being as follows: 














A is the drum on which the steel-sounding wire is wound. 
B is a flange wheel (screwed on drum), and round which the 
brake strap passes. C is a worm cut in end of drum spindle, 
working in worm-wheel at end of lever, D. D_ is the 
fore and aft shaft acting as a lever and threaded, worked by 
worm-wheel at C. Eis 1 counterpoise running on guides, 
The threaded shaft, D, runs through it, and as the drum re- 
volves works it outwards in proportion to the amount of 
wire paid out. F is a fixed weight at end of lever, D; it 
regulates the speed at which sinker descends. G@ is the 
brake strap, one end fastened to shield, and after being 
passed round B runs through the pulleys, H H, and is con- 
nected to the leverat F. HH are pulleys guiding the brake 
strap from B on to lever. 

The automatic counterpoise, E, for tending to keep the 
speed of the descending wire uniform by compensating for 
the added weight of wire run out is, we think, highly in- 
genious. 

The arrangement of pulleys for furthering the picking up 
of the wire isshown in Fig. 3, where A is the drum on which 


TY 





| hoisted 


| 
the wire is wound, B the drum spindle, C the pulley on 
drum spindle connected by a band, F, to pulley No. 3 on 
lower shaft, and D the lower shaft to which are attached 
three pulleys—1, 2.and 3. Pulley No. 1 carries the wire, E, 
when picking up on todrum. Pulley No. 2 is connected to 
the after steam-winch on board by a belt. Pulley No. 3 is 
connected to pulley C on drum spindle by band F. E is the 
wire which, when picking up, is passed round pulley No. 1. 
F is the belt between pulleys 3 and C. When the steam 
winch is required for picking up, this band is tightened by 
a block and tackle. The belt from the steam-winch hangs 
loose until required; it is then thrown on pulley No. 2, and 
tightened by block and tackle. The strain when picking up 
is thus thrown on the lower shaft, not the drum itself, and 
the wire is coiled on the drum by means of the two pulleys, | 
3 and C and the band F. In this way a sounding in 1,500 | 
fathoms of water can be made in thirty minutes or less. In 
order to show how durable the wire is, it is also worthy of | 
mention that the Dacia wire broke with a stress of 196 Ib., | 
after having been in caustic soda pickle for two years. The 
bottom was found to consist of globigerina ooze similar to 
that of the Atlantic. Mr. W. H. Preece, who was a guest 
on board, stated that he had submitted the ooze for exami- 
nation to one of our most competent biologists, and would 
report his results to the society, if found of sufficient value. 
Mr. Preece also remarked on the high temperature of the 


| ing being clean and bright, a fact which speaks W 
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shore end. The shore end and intermediate types were | Mediterranean deeps (54° Fahr.) as compared with hose of 


|the Atlantic, which are frequently as low as 0 
7 aptly likened the former sea to a hot-water bath, ” and 
he paying out machinery employed on the Dacia 
also improved by one or two novelties. Besides an = 
matic dynamometer showing the varying straing an 

| cable, there was a very simple and efficacious * hold; 
rear’ originally designed by Sir C. Bright, and aleo 6 
ieve by Mr. Matthew Gray, but improved by that able. 
experienced cable engineer, Mr. F.C. Webb. Th tnd 


ance is illustrated in Fig. 4, where A A A are iron prt 




















firmly screwed on toa bulk of timber, B Bare iron segments 
worked by screws, C C, which are moved by beveled wheels 
D D, attached tothe shaft, E. 

The pressure and consequent friction which can be a 
plied to the cable, by increasing or diminishing the distance 
between the movable segments, BB, and fixed ones, AA 4 
can be regulated by turning the wheel, F, to give any holding. 

back power required, or to allow the cable to pass perfectly 
freely. , 

Another new feature in this chronicle of advances was the 
use of the electric light for illuminating all the operations on 
deck; and Mr. W. H. Preece, who is by no means an ep. 
|thusiast in electric lighting, candidly testified before the 
| meeting to the great success of its application to cable lay. 
ing. The lamps employed were a modified form of Serrin 
known as the “ Silvertown hand-regulator,” and they were 
fed by two Gramme machines driven by two five-horse. 
power engines. The result was that the laying operations 
could be conducted as well during the night as they were 
by day. : 

In the electrical department a clockwork key for sending 
continuity signals every fifth minute between ship and shore 
was employed, and it possesses several advantages over the 
old method of signaling by the clerk. This key we illus 
trate in Fig. 5, in which A is a brass tongue. Its norms] 



































position, while the clockwork is in operation, is on contact 
plate, B. Band C are brass contact plates. On _C there is 
aspring. Contact is made between the lever, L, and the 
spring by means of a pin projecting from lower side of lever. 
| There is also « spiral spring between. the lever and plate, C, 
|to insure good contact. D is a contact plate, free while 
| clock is working. E Eis a brass tongue; its normal posi- 
'tion is on contact at G. F is a contact plate to which cable 
lend isattached. Gacontact plate to which the earth side 
of condenser is connected. Pp a lever worked by clock, 
|makes contact every fifth minute on an anvil at F, returnip 
|after making this contact toG. H' is a cam on end of b 
lever, used for moving tongue, A, from normal position on 
B to contact at D, thus switching out connection with lever, 
L, when signals are to be given by hand. H*, a cam on end 
|of hand lever, used for giving signals by hand, when clock- 
work and lever are cut out by pressing tongue, E, down on 
| plate, F, to which cable is attached. When clock is at work 
| the current passes from F to lever, L, on to plate, 0, 
thence via B and A: to condenser; when hand signals ar 
| given, the current passes from F to E, D, and A, and thence 
to condenser; when E returns to normal position at G, the 
condenser is discharged. A clockwork arrangement Wa, 
we believe, first used'on the Red Sea cable. 

For signaling between ship and ship three flags = 
or each signal, and a code formed on the basis 0 
the commercial one employed, the words and sentences be- 
ing arranged in alphabetical order. And here Mr. Marsh 
Webb called attention to the new regulations of the 
of Trade for cable ships and ships for various reasons-D0 
under command. These regulations come into force on 
after September 1, 1880, and are to the effect that a 
ship must carry on her mast, in addition to the white lights, 
three red lights of 10 in. diameter in a vertical line, one over 
the other not less than 3 ft. apart by night; and three 
or shapes each 2 ft. in diameter by night. — 

The laying of the cable went on all right until a link in 
the chain of the buoy attached to the intermediate cable 0 
Marseilles broke just when the work was about to be com 
cluded, From the rocky character of the bottom there ome 
difficulty was experienced in grappling the lost end, be 
last it was found and the splice made. The shore en ihe 
laid on September 28 into the cable, but at Marseilles up 
bed of a stream by means of boats. — 

Another accident which occurred was the interruption © 
the older cable by the grapnel of the Dacia while seeking 
the lost end, but this damage was also successfully rep# 
and it is satisfactory to learn that, when — up, 

; i ralvabl 5 
cable appeared as good as when laid, the galva err for the 
preservative properties of a bottom of soft ooze. The ca 
was soon opened for traffic, and the old tariff for message 
has been reduced from 2d. to 1d. per word. — Engineer 
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STATISTICS OF TELEGRAPHS IN 1879. 


ent of telegraph statistics for 1878, relating to 

— vies whooe official reports we have received up to 
oe are given, made up In the usual form. But little 
= nt in regard to this compilation is needed. For the 
- into the Telegraphic Union, 


; , now entered 
oo See report. The only change is that the German 





ear phic Administrations (the German Empire proper, 
with Bavaria and Wiirtemberg, which, from an international 


TABLE SHOWING 





the arsenical poison is diffused through the air either as dust 
or gas, so that injury may arise without actual contact with 
the arsenical fabric. 

Thos? to whom this subject is new have at first a diffi- 
culty in realizing the fact that such small quantities of 
arsenic, combined in the coloring matter of a wall paper or 
other fabric, can possibly have any injurious effect, since 
nothing but a chemical test will detect its presence. The 
evidence, however, which ought to satisfy any candid ob- 
server, will be found simple in the extreme, such as could 


COMPILED FROM OFFICIAL REPORTS. 


amined by Dr. Stenhouse, and were all found to contain 
arsenic. The child rapidly recovered after removal to 
another room. 

“* Case 2 was that of a gentleman who also had bronchitis, 
and who, like the child, always became much worse when 
his children ran about the room, or when, from other causes, 
dust was disturbed. Paper found to be loaded with arsenic. 
Recovered slowly after removal to another room. 

**Case 3 occurred in a lady of weak constitution, for 
years has had impaired health. She was suffering from 





THE EXTENT OF GOVERNMENT TELEGRAPHS IN VARIOUS COUNTRIES, TOGETHER WITH THE RECEIPTS AND EXPENSES FOR THE YEAR ENDING DECEMBER 31, 1878. 
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standpoint, are really one) are now included in our state- 
ment. As in preceding years, for comparison’s sake, we 
have added the statistics of the United States, or rather 
that of the Western Union Telegraph Company, represent- 
ing the largest part of the telegraphic business of the coun- 
try, derived from the annual report of its president to the 
stockholders. —Journal 7elegraphique. 


OUR DOMESTIC POISONS. 
By Henry Carr, M. Inst. C.E.* 


Tue object in view in this paper is to draw attention to 
certain poisonous materials, heedlessly introduced into, or 
intentionally used for some special purpose in our domestic 
fabrics. 

Accidental injurious emanations arising from defective 
construction of houses, foul air from drains, insalubrious 
sites, and such causes, would naturally fall under a distinct 
head, though involving, no doubt, domestic poisoning, in 
some cases, to a very serious extent. Attention will, there- 
fore, now be limited to poisonous materials used in the pro- 
cess of manufacture and allowed to remain in the finished 
goods. The evil effects of these domestic poisons have long 
been known to a limited number, but they are only now be- 
ginning to be recognized by the public at large. 

It should be stated that the writer has simply attempted 
to gather such information from competent authorities on 
medical, chemical, and trade questions, as may be useful 
when put forward in a collected form. As the question has 
been raised by a manufacturer, it should be here further 
stated that neither he nor any of his personal friends have 
any trade interest whatever in these matters. 

he subject of domestic poisons naturally divides itself 
into two heads: 

First, us it affects the public to whom these deleterious 
compounds are supplied. 

; ndly, as it affects the trades manufacturiug and deal- 
ing in these articles. 


ARSENIC THE GREAT POISON. 


The principal materials by which poisonous or injurious 
matters are introduced into domestic use are arsenical pig- 
ments in wall papers; arsenical dyes in cotton fabrics, such 
48 Curtains, chintz, tarlatane, etc.; in artists’ water colors 
and ordinary paint; in lithographic printing, poisonous 
colors being sometimes dusted on. Poisonous colors are | 
also dusted on in coloring tin plate work. Poison is also | 
introduced in artificial flowers, lamp shades, fly papers, in 
cardboard boxes and labels, now so much used by drapers, 
Stationers, and confectioners; confectioners even attaching 
poisonous papers to sweets. 

_ Fatal results are reported arising from the use of arsenic 
in destroying the nerve in teeth, but they appear to be 
very rare. Paper collars and cuffs are said to be some- 
times arsenical, but all attempts to follow out these reports 
to their origin have hitherto failed. | 
aie aniline dyes produced from coal tar are a source of | 
Y Serious irritation in some cases when brought into con- 
tact with susceptible skins. Lead isa well-known poison- 
ous material, affecting water supply more especially, in- 
oe nn also to the white lead manufacturers, to painters, and 
‘Same Y Susceptible persons when exposed to newly painted 


The Sanitary view of the question has been dealt with ia j 





the pamphlet, «‘ Our Domestic Poisons,” + already published | found her better, and she was soon restored to her ordinary | bedroom seven months ago. 


by the writer of this paper. Some further illustrative cases, | 
te the ra ag wa this head will be desirable before proceeding | 
— branch, which is the principal subject for con- 
a at the present time. 
doubt 3 poisonous substances, the great offender, no 
Gein i its various combinations; for though 
diso —s _ from arsenic produce most serious eruptive | 
affect the waen imperfectly fixed or prepared, they do not | 
ernie eneral health in the same insidious manner as) 
babe niline dyes do not produce injurious effects un- 
rought into contact with a susceptible skin, whereas 


Se 


* A recent lecture before the Society of Artx, London. 
t “Our Domestic Poisons,”’ Ridgway, Piccadilly. 


leave no doubt on the mind of any unprejudiced person as 
to the verdict to be given. 

The symptoms of chronic poisoning by arsenic begin with 
what appears to be an ordinary cold and cough; dryness 
and irritation of the throat and frequent headache, extreme 
restlessness, great debility accompanied by cold clammy 
sweats, cramps of the legs, griping and dysentery, convul- 
sive twitchings, and a group of nervous symptoms, varying 
in each case. Inflammation or irritation and smarting of 
the eyes and nostrils is often the most marked symptom, 
lasting for days, weeks, or months, sometimes accompanied 
by irritation of the skin or of the whole mucous tract; sore 
throat running on to diphtheria, throat ulceration and sore 
ness of the mouth and tongue, irritative fever, which, if 
persistent, exhausts the patient, and death takes place by 


collapse. One universal feature should be mentioned, name- | 


ly, the inefficacy of all usual remedies, the presence of ar 
senic not being suspected. 


The above mentioned symptoms are by no means absolute | 


indications of arsenical poisoning ; they may arise from other 
causes, but if the usual remedies fail to give relief there is 
reason for suspecting some hidden source of mischief. The 
proof of arsenical poisoning then depends on the -patient’s 
recovery on removal, relapse on return to the arsenical 
rooms, and final cure on discovery and removal of the ar- 
senical fabric. There is no abstruse scientific investigation 
needed to obtain such evidence ; the facts are plain, within 
the comprehension of the most ordinary common sense. III- 
ness unaccounted for—failure of ordinary remedies—cure on 
removal—relapse on return—final cure on discovery and re- 
moval of the arsenical fabric. 

Any number of cases might be produced illustrating the 
above position, but a few typical ones can alone be given 
here. The ‘‘ nursery paper” new exhibiied, with pictures 
of boys playing cricket, was the cause of the illness of four 
young children, relatives of the writer. Repeated illness at 

10me, and recovery on removal! from home, occurred during 
a length of time. One of the children died exhibiting nearly 
all the symptoms above described as the results of exposure 
to arsenical fabrics. This occurred before the parents be- 
came aware of the injurious effects urising from this cause. 
After communication with the writer the paper was taken 
down, and the surviving children recovered immediately. 

The following is from Robert Brudenell Carter, F.R.C.S., 
Eng., Ophthalmic Surgeon to St. George’s Hospital: 

‘**T have reason to believe that two children of mine died 
many years ago from an arsenical wall paper in the pursery, 
but the presence of arsenic was not discovered until after the 
deaths had occurred.” 

Case of a lady residing on Sydenham hill, as given by 
Rev. R. J. Simpson, who himself had previous experience 
in his own family: 

‘In March last, Miss S—— moved into a furnished house. 
A few days after her arrival she was attacked with a slight 
cold and cough, and, being subject to bronchitis, she con- 
fined herself to her bedroom where a large fire was continu- 
ally kept up. She gradually became worse, and more un- 
pleasant symptoms began to show themselves. She was 
constantly very sick and suffered much pain. There was a 


good deal of irritation about the throat and ches:, accom- | 
panied with difficulty of breathing. The debility was great, | 


and fainting fits of almost daily occurrence. A friend, who 
remarked the suspiciously bright green paper on the wall 


of the bedroom, advised her to move into another room. | 
This she did after having occupied the room with the ar-| 


senical paper for six weeks. Each day after the change 
health. I may mention that a Persian cat, which was al- 
ways with her during her illness, was observed to be covered 
with a peculiar eruption, and her hair came off in large 
quantities.” 

It may here be observed that cats are frequently affected 
by arsenical papers as mentioned in this case, and so are 
birds. 

The following cases are furnished by Mr. Edmund Spitta, 
L.R.C.P., M.R.C.S. : ' 

“Case 1 was that of a little girl who had bronchitis. 
Convalescence occurred at the usual time, but was attended 
with extraordinary relapses of a severe nature. These re- 
lapses always came on after any circumstances which raised 
dust in the room. The wall paper and the dust were ex- 


| great prostration which steadily got worse, Alarming symp- 
toms presented themselves, the patient fainting many times 
daily. Sweatings, vomitings, and dryness of the mouth, 

| with intense prostration, almost closed her career. The 
wall paper of the room being examined, was found loaded 
with arsenic. With change of air she bas now much im- 
proved, indeed, she is almost well. 

| ‘*Case 4. My concluding case was simply one of depres- 

sion, with pain in the stomach of the most obstinate char- 

acter. Had the bedroom paper tested, and found the old 

enemy, the getting rid of which effected the recovery of the 
vatient.” 

The following is the case of Mr. and Mrs. Clifton, of 
Derby, as reported by the former: 

‘In March of the present year, 1879, I had my room 
papered, but did not occupy it for six weeks afterwards. 
A few days after sleeping in the room, my wife began to 
fail greatly in health, and lost flesh considerably; on rising 
in the morning complained of extreme exhaustion, and fre- 
quently vomited; the throat assumed a dark red appearance, 
the tongue parched, and sometimes cramp or severe pain in 
the bowels was experienced. Many times during the night 
I found the heart's action extremely feeble, and the hands 
and feet cold, and not until I had applied my ear to the re- 
gion of the heart was I certain it had not ceased to beat. 
The effect upon myself was different; although, on wak- 
ing, I felt prostrate, this passed away as soon as I left the 
room; yet, when I returned at night,. the symptoms reap- 
peared, frequent sneezing, and watery discharge from the 
eyes and nose accompanied by great exhaustion. It did not 
occur to me until after two months of suffering, that arsenic 
being present in the paper might have induced some of our 
ailments. An examination showed that the whole surface 
was covered with arsenite of copper. On sleeping in the 
adjoining room the following night, the symptoms referred 
to ceased, excepting the exhaustion, which has since disap- 
peared, and I have every reason to believe that, had we 
continued to use the room with the arsenical paper remain- 
ing on the walls, no human aid could have restored the bal- 
ance of health.” 

The paper referred to in Mr. Clifton’s case is now ex- 
hibited. 

The following is worthy of note, ascoming from the trade 
department rather than from the medical: 

‘* Tt is an extraordinary thing that, during my 25 years’ 
experience in the trade, | never met with a case of arsenical 
poisoning among my own circle of acquaintance until this 
| autumn, when a slight case came under my notice. I was 

at the seaside, and while there engaged apartments for an 
| invalid friend. A few days after my friend had taken pos- 
| session, a change in the weather obliged her to keep the 
' windows shut. A marked irritation of the throat, cough, 
and general malaise was at once set up, which continued and 
increased day by day. I tested the paper, found it arsenical, 
and removed my friend into another room, the paper of 
which was not arsenical, when the unfavorable symptoms 
disappeared as if by magic.” 

Another case has been reported, only just in time for in- 
|sertion. It is given as a striking illustration of the kind of 
proof to be relied upon with reference to the injurious effects 
of arsenical wall papers, namely, illness produced, recovery 
| op removal, return of symptoms on return to the arsenical 
| Raper, final recovery on the arsenical paper being taken 

own. 

“I now forward the case of Mr. B The paper, 

| since found to be arsenical, was put up in Mr. B———’s 
He was taken ill four weeks 
afterward. The symptoms were remarkably complete; 
soreness of the eyes on waking in the morning, pain at the 
| pit of the stomach, loss of appetite, emaciation, and general 
malaise, 

‘“‘T sent Mr. B———- to Margate for change in July, and 
he came back, as he said, ‘‘a man again;” but, at home, the 
former symptoms soon returned, added to which there were 

intense dryness of the throat and jaws, swelling of the gums 
| and tongue, followed by excessive irritation of the skin. 
The symptoms became alarming. The wall paper was tested 
and found arsenical; it has been taken down, and the patient 
is now rapidly recovering.” 

The above cases, excepting that of Mr. Brudenell Carter, 
are.all recent, and are only a sample of the great number 
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which have come to the knowledge of the writer within the 
limited circle of his own acquaintance. They, however, are 
sufficient to illustrate the injurious effects arising from 
poisonous pigments, and they alone might almost be con- 
sidered as establishing a prima facie proof of illness arising 
from this cause; but, when similar cases are multiplied to an 
indefinite extent, there can be no doubt remaining on any 
unprejudiced mind. Medical men, whose attention has not 
been drawn to poisoning by arsenical surroundings, raise 
the objection that they are inthe habit of giving more arsenic 
as a medicine than can possibly be imbibed from arsenical 
fabrics. True, they do put more arsenic into the stomach 
than can be imbibed from a wall paper, and they do it per- 
haps with beneficial effect in some cases; the legitimate con- 
clusion to be drawnis, not that arsenical surroundings are 
uninjurious, but that arsenic taken into the stomach does 
not act in the same manner as when breathed and received 
through the lungs 

Another difficulty is raised, grounded on the production 
of arsenic from the mines, and its use in various manufac 
tories in large quantities. It is said that arsenical fabrics, 
containing comparatively small quantities of arsenic, cannot 
possibly have the injurious effects attributed to them, for 
the workpeople continually exposed in these works do not 
suffer. That many workpeople do not suffer is, no doubt, 
true, but how many do suffer it is difficult to ascertain, It 
must be borne in mind that the majority do not palpably 
suffer from exposure to arsenical fabrics in domestic use, 
but only a minority of susceptible subjects; nevertheless, 
that minority is large enough to be an important proportion 
of the population, Susceptible subjects, attempting to gain 
a livelihood by exposure to arsenic, would probably soon 
abandon the employment, thus leaving the work to those 
who are able to resist it, It is marvellous what the human 
frame may be inured to, not only as regards arsenic, but 
other deleterious matter, as, for instance, sewer gas. This 
gas escaping into houses is universally admitted to be highly 
injurious, producing, in many cases, a well known class of 
diseases; but, on the other hand, men whose occupation it 
is to clear out sewers, spend their working hours breathing 
the very atmosphere of the sewer itself, and that with per 
fect freedom from the deleterious effects produced by that 
same air escaping in small quantities into the house. 

As before stated, it is said that workpeople continually 
exposed to arsenic, in great quantities, donot suffer. It is 
perfectly clear that great numbers can endure exposure to 
these arsenical works with impunity, but how many break 
down, and how many die under the ordeal, it is impossible 
to ascertain. No such investigation would be at all reliable 
unless carried out under Government authority, such as 
that made by Dr. Guy with regard to a manufactory of ar 
tificial leaves See Report of the Medical Officer of the 
Privy Council, 1862.) 

The following is taken from Dr 
tioned: 

“In an establishment employing about one hundred 
yeung women, more or less suffering was almost universal 
ulceration, 


Guy’s report above men 


among them; the symptoms were erythema 
excessive thirst, nausea, vomiting, fever, convulsions, 
etc.” 


In commenting on this report, and with particular refer 
ence to one case of extreme suffering described by Dr. Guy, 
Mr. Simon says: 

** The tortures which that poor girl must have endured 
will not have been in vain, if, as may be hoped, the public 
knowledge of them leads to the amendment of a system un 
der which others are still day by day enduring in different 
proportions the progress of a similar fate 

Had Dr. Guy’s investigation been carried into other works 
where arsenic is employed, further important information 
would no doubt have been elicited 

It is, of course, only under peculiar circumstances that 
instances of suffering in manufactories can be reached, and, 
for the purposes of this paper, any attempt at investigation 
would have been useless, but the cases of two men accident 
ally brought under the notice of the writer may be men- 
tioned, whose hands afid various parts of the body were 
covered with scars of ulceration produced by printing papers 
with arsenical colors, some years ago, the employment of 
such colors now being abandoned in the factory where they 
work 

Another case may be given as'related by a connection of 
the writer's, who had the superintendence of the operation 
in question 

A quantity of emerald green delivered in large packages 
had to be redistributed. The work having to be done in 
haste, four extra hands, men not accustomed to the work, 
were put on All had wet sponges over their mouths; 
nevertheless, these four extra men were made ill, one died 
soon after, and the other three were far more ill than the 
men usually employed in repacking colors.” 

This isa remarkable instance of the difference between 
men accustomed to such work and others not habituated. 

The case of a young woman in adraper’s shop, in one of 
our large provincial towns, is a good example of the serious 
but less virulent effect of arsenical fabrics in the course of 
trade. It is this young person’s department to sell artificial 
flowers, and the mere production of them and exhibition to 
the customers makes her ill, so much so that she has been 
obliged to leave her work and have change. This report is 
from a medical man, a friend of the writer's, 

As a further iilustration of the effect which may be pro 
duced by artificial flowers, and as a contirmation of the 
above statement, it may be well to give the following re 
port from Mr. Charles Ekin, the analytical chemist of 
Bath, who has kindly also sent the flowers themselves. He 
says: 
* The history of the French flowers is this. They were 
procured direct from Paris by a lady residing here with her 
two daugiiters. When the flowers arrived and were being 
inspected, one of the daughters, who was rather an invalid, 
was seized with a violent shivering fit and faintness. She 
was taken out of the room and after a time recovered, The 
mother and other daughters returned to the room and put 
away the flowers; they remembered afterward that they too 
felt the same symptoms, only in a much less degree. The 
flowers were taken out of the box a day or two afterward, 
and all three were at once affected just as before. The 
flowers were naturally suspected and packed off to me at 
once, 

The leaves are found to be highly arsenical, but not so the 
flowers. ; 

The effect of arsenical wall papers on men stripping them 
off or hanging them is well known; thev are frequently 
obliged to desist from their work. Itis stated by Mr. Heisch 


(analytical chemist und gas examiner to the City of London), 
who has paid much attention to this subject, that men suffer 
more from cutting the edges than in hanging the paper; this 
seems highly probable, for in the one case the dust would 
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be shaken off dry, while in the other it would be rather re- 
tained by the damp of the paste. 

A very important case has lately been investigated by Dr. 
Hardwicke, in an inquest on a young woman who ditd from 
the poisonous effects of colors used in decoration and print- 
ing on tin plate. These colors contained carbonate of lead, 
acetate of lead, sulphide of tin, metallic copper, antimony, 
arsenite of copper, and chromic acid salts; the colors were 
used to a great extent as dry powder, dusted on to an adhe 
sive surface; in this dusting operation, the person was so 
covered with color as to be described as‘‘ not recognizable.” 

Dr. Bartlett was first engaged on the part of Government 
to give information on the chemical question, and at a later 
stage Mr. Lakeman, the Inspector of Factories, was also 
called in. Dr. Bartlett analyzed the colors, and both these 
gentlemen examined the works. They pointed out to the 
manufacturers that the process of dusting poisonous dry 
colors by hand was inevitably dangerous. It appeared there 
was no particular blame to be attached to the manufac 
turers, they merely carried on certain works in the ordinary 
manner customary in this country; that the process was de- 
structive to the life and health of the persons employed, 
was no peculiarity of this establishment. 

The point to which it is desired now to draw particular 
attention is this, namely, that Dr, Bartlettand Mr Lakeman 
having pointed out the danger arising from the use of dry 
colors, it was stated by the manufacturers on the last day of 
the inquest, that the process of using dry poisonous colors 
had been then abandoned. If such a change could be so 
readily made, why was it requisite that this poor girl’s life 
should be sacrificed in order to enforce attention to these 
well known facts? One girl produced as a specimen of a 
healthy subject empioyed in these works, while giving her 
evidence was requested to open her mouth, the marks of 
lead poisoning were at once discovered. 

Many cases of suffering are given in a valuable paper 
by Mr. Frank Draper, of the United States, published in 
the Chemical News, July 19, 1872, and following numbers, | 

The foregoing statements, with regard to both the public | 
generally and the workpeople, can leave little doubt on the | 
mind of any one, that many lives are sacrificed, and a vast 
amount of illness produced by this use of arsenic. There | 
we no doubt many employments in which life and health} 
are freely exposed to danger under a sense of duty. The} 
medical man and the nurse expose themselves to infectious | 
diseases; the soldier and sailor to great dangers; workmen 
in mines, and in various employments, are necessarily ex- 
posed more or less to danger; but in these cases every possi 
ble precaution ought to be taken, even though the exposure | 
is a moral duty, and the object aimed at be such as to justi- | 
fy the risk. Where the object in view is a great good, not 
to be attained without risk, the risk is justifiable: not so, 
however, when it is a mere paltry question, such as whether 
you have one shade of green paper, or another shade a trifle 
brighter. } 

The question, therefore, arises—What is gained? Why 
is arsenic thus used? Simply, evé bone? In considering 
this part of the question, itis requisite to distinguish care 
fully between fabries for home consumption and articles for 
exportation. 

In considering home consumption, we have to deal with 
the interests of the trade supplying and with the interests 
of the public using these articles. As to the public, the | 
evidence on the whole tends to show that they do gain 
some brighter greens at lower prices, that is to say, low 
class bright green poisonous papers can be produced, 
brighter and cheaper than non-poisonous. Arsenic is also 
said to give permanency, brilliancy, and body, especially to 
the group of aniline colors. The cost of color in low class 
papers bears an appreciable proportion to the total price of 
production; but in higher class papers the difference in cost 
between one green pigment and another is too small to be of 
material importance. It should, however, be stated that 
some paper stainers assert that there is no economy or ad 
vantage in using arsenical colors, 

The samples now hung on the walls will satisfy those 
present that arsenic is not essential in order to produce a 
good color; even if it be true that more brilliant tones can 
be obtained with than without arsenic, the difference is cer- 
tainly too slight to be appreciated, except by those specially 
skilled in color 

(To be continued.) 


NIAUDET’S NEW CHLORIDE OF LIME PILE. 


A PILE, or rather a pile element, or voltaic couple, is, as well 
known, always composed of two solid electrodes, which are 
immersed in one or two liquids. One of these two electrodes 
is always of zinc, this metal being by far the most ad- 
vantageous of all those which are practically admissible. 
If we try to substitute iron for it, on account of its lower 
price, or aluminum, on account of its powerful chemical 
affinities, we obtain very unsatisfactory results, the elec- 
tromotive force being notably less. This advantage, which is 
possessed by zinc, was known to Volta, who emploved it in 
his first pile. It is very possible, however, that in course of 
time we may succeed in substituting some more advanta- 
geous substance for it; but if we do it will prove an impor- 
tant discovery and brilliant invention. 

The other electrode is formed of a metal less readily 
attacked than zinc, such as copper, silver, und platinum. 
Yet instead of a metal, we may use carbon, which is also a 
conducting material, although to a less degree than metals. 
These two electrodes, then, are immersed in liquids, and 
the role of these we will now explain. The first of these 
liquids, the only one indispensable, acts on the zine, dis- 
solves it, and generally oxidizes it. This chemical action is 
correlated with the production of the electric current, and it 
is the essential condition of its circulation. As we have be- 
fore said, the zine is generally oxidized; a decomposition of 
water takes place, oxide of zine is formed, and hydrogen 
set free. Now the hydrogen is disengaged on the second 
electrode, and the importance of this fact we will shortly 
explain. The first liquid is often dilute sulphuric acid, 
although any saline solution whatever may be employed 
One of the best that we can use is that of chloride of 
sodium, or common salt. In certain countries the battery 
geverally employed is composed of zinc, salt water, and car- 
bon. Some experiments of M. Poggendorff show that a solu- 
tion of chloride of sodium ip certain cases gives an electro- 
motive force superior to that obtained.from sulphuric acid 
diluted with four times its weight of water. Its goes with- 
out saying that it is expedient to make use of the most con- 
ductive solutions; and, regarded from this standpoint, salt 
water is one of the best liquids that can be employed. It 
exhibits, moreover, one important peculiarity, in that it pos- 
sesses 1 maximum of conductivity which corresponds, not 
with saturation, but to a proportion of 24 parts of salt to 100 
of water. We have now to explain the role of a second 





liquid, which, although not indispensable, is yet very 
as we shall see. We have already said that the hydroges 
duced by chemical action was set free from the second pro. 
trode. rom this there results an increase of resi thee. 
a diminution of electromotive force which concur in 
ducing a reduction of intensity. This important phenome. 
non has been attributed to the polarization of the - 
electrode; and it has been the object of numerous studies 
many physicists to overcome it. o effect this 
methods have been employed, the principal one bei the 
use of liquids which would absorb the hydrogen. Ofe 
liquids, solutions of nitrate and sulphate of copper (as ip 
Daniell’s battery) are most efficacious; nitric acid (a8 teed 
in the Grove and Bunsen batteries) is less satisfacto 
other materials that have been used give poor reeled 
they depolarize the electrode only incompletely, and while, 
in some cases, they offer some opposition to the reduction of 
intensity, they do not absolutely overcome it. These 
eral principles being kept in view, we shall be prepared to 
describe M. Niaudet’s pile. In this new battery the ele 
trodes are of zine and carbon; and the liquids are sohutions 
of chloride of sodium and chloride of lime. The last-nameq 
material, then, is here the depolarizing liquid whose mis- 
sion it is to absorb the hydrogen. Chloride of lime is q sub 
stance which is produced in large quantities in the indys. 
tries, and is used both in bleaching and as a disinfectant Itis 
a mixture of lime, hypochlorite of lime, and chloride of cal. 
cium. The hypochlorite of lime is alone active, the hy 
chlorous acid that it contains being composed of oxygen and 
chlorine, which both combine with hydrogen to form water 
and hydrochloric acid. The latter acid attacks the lime and 
produces chloride of calcium. The use of these materials has 
the important advantage that all the substances which form 
are soluble, and thus the liquid remains limpid. As may be 
seen also, even the lime becomes in time transformed jnty 


be 





NEW CHLORIDE OF LIME PILE. 


chloride of calcitum—one of the most soluble substances 
known. 

Another capital property of these solutions is that they 
have no action on the zinc, so long as the circuit is open; 
and consequently during the interval that the pile is not in 
operation, it is attended by no expense. In an economical 
point of view this feature is of great importance, and is the 
opposite of what we find in the Daniell battery, which is 
otherwise so near perfect. The electromotive force of the 
chloride of lime pile is considerable, and equals 1°6 volts, or, 
in other words, superior to one-and-a-half Daniells. The 
truth is, the pile is not absolutely depolarized; for when, 
in a slightly resistant current, it is closed, it becomes weak. 
But it regains its first strength very perceptibly after quile 
a short period of rest. In the majority of applications, how- 
ever, it behaves as if it were completely depolarized. Chlo- 
ride of lime, as well known, has a disagreeable odor; soit 
has been found necessary to close the vessel containing the 
pile by a stopper covered with wax. The glass receptacle 
contains, as shown ip the annexed figure, the carbon im 
mersed in the solution of chloride of lime held in a porous 
cup; and around the latter is rolled the zinc, which in its 
turn is immersed in the salt water. The zinc and its strip 
are all in one piece, being cut out of the same sheet of 
metal, while ordinarily a strip of copper is soldered to the 
zinc, thus forming a local couple which is prejudicial. The 
zinc is kept at an even and very short distance from the 
porous cup by interposing small plugs of wood, and these 
are held between the central cup and the zinc by meansef 
cords tied around the latter. Owing to the latter fact the 
zinc does not reach the bottom of the liquid, where, a 
shown by general experience, there form local coupiées 
which result in active waste and a consequent pure loss. 


NEW PHONEIDOSCOPIC EXPERIMENTS. 


M. Aprien GuésHaRD has recently shown an elegavt 
method of procuring iridescent rings in a permanent form. 
These rings which, like Newton’s, are due to_ imterfe- 
rence giving rise to the ‘“‘color of thin plates, differ, 
however, from Newton’s rings in reversing the onder, 
of the colors, that corresponding to greatest thicknes 
being in the center. M. Guébhard drops a little collodion 
on to the surface of mercury. It is drawn out on @ 
into athin film of iridescent hue, which, when hard, may 
be floated off on to paper. M. Guébbard produces similar 
rings, though of no permanency, with drops of volatiie - 
neral oil on the surface of mercury, or even by the . 
moisture condensed from the breath. At the meeting of the 
“Société de Physique,” of Paris, on Dec. 5, these a, 
ments were shown by projection upon the screen, 
lively interest was awakened when the experimenter Pr 
ceeded to show that such films, especially the fleeting ic 
condensed from the breath, may exhibit phoneidoscope: 
properties. The various vowels being pronounced 80 
the breath impinges on the surface of the cooled ae 
rings are obtained having certain forms more or nee 
characteristic of their different qualities of tone. t the 
hard’s method of procedure, as well as eres Bay 
igures ine re: row an articie 9 
figures obtained, we borrow from an arti indet coo 


recent number of La Nature. The experiments | 


sideration, says he, may be performed with the greatest 
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ponet » aid of any special apparatus. All that 

a} a ee eat mercury, and it is not materially es- | vowel sounds here figured by the author are those of course 
e t the latter be strictly pure. Remove the gray | which obtain in the French language.) 
ee ist with a piece of cardboard or ‘ . : 


ellicle xide and du a] - - 
ae neenibe upon the brilliant mirror. Provided - ———S 
‘ou be not situated under exceptionally —— A NEW PHONEIDOSCOPIC PROCESS BY MEANS 
: egards light, you will see appear a magni QF COLORED RINGS 
tions as reg bright sl des of which JORE z NG} ‘ 
ystem of colored bands, the bright shades o Cc 
cont 8) sroduce, with an incomparable brilliancy, the well- By A. GUEBHARD. 
oon Newton rings. But instead of the four or five : 
-_ » that the great astronomer could separate only with} In a recent communication the author described the pro- 
oat trouble ou will clearly distinguish six or seven; and, | duction of colored rings by the condensation of watery 
ae ibe thin rown border up to the rose and green which | vapor on the freshly cleansed surface of impure mercury. 
_— e the white that reflects the central films, you will | He finds that these bands of color may be applied to the 
have the whole chromatic scale in its completest entirety. study of the internal movements of masses, and of the vibra- 
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PHONEIDOSCOPIC FIGURE OF THE BROAD SOUND OF THE VOWEL A. 


Here at once suggest themselves hundreds of possible | tion of masses, being much more sensitive than pulverulent 
applications and hundreds of experimental arrangements. bodies. Vocal currents, in particular, impress upon the 
For instance, let us suddenly direct the blue flame of a Bun- | mercury characteristic diagrams, some of which are figured. 
sen burner on the surface of the mercury, and we will have | i 


—<delineated in brilliant lines—the classic figure of the | - . : 

structure of flames. A long central space, absolutely free | THE CENTRIFUGAL MILK-TESTER. 

from any aqueous deposit, will clearly figure the reducing THE usual method in vogue of ascertaining the quality of 
| milk is by the use of the lactometer, which, to obtain accu- 


portion, while, all around, fine colored bands wii] depict 
» distributi : ical anc wifie effects - - ) i 
the distribution of chemical and calorific effe | rate results, requires a skill and care of manipulation that 


But it is especially in the study of vocal sounds that this | 
new process will prove of direct utility. In fact, the aerial | 
currents which are naturally saturated with moisture, and 
which produce the so varied phenomenon of speech, ure 
capable of printing on the mercury true phoneidoscopic dia- 
grams; and from these we may obtain facts regarding their 
interml structure which are entirely new. At first sight we 
remark the diversity of figures obtained for the different 
vowels, and the relative constancy of these, independently 
of tone, for each particular vowel. It is an easy means of 
obtaining figures of the sonorous utterance, and one which 
we might look for in vain elsewhere in studying the vocal 
cord. In the production of vowels it is not, as might be 
supposed, the outer orifices—the mouth and dental arches— 
which determine the form of the current, but it is more 
especially the tongue and palate. It is easy to convince 
ourselves of this fact by putting the opening between the 
lips out of shape by some means or other; for example, by 
inserting between them and the gums pieces of folded paper, 
s0 as to completely suppress the action of the teeth. We 
may, for instance, with little trouble, succeed in pronounc 
ing the vowels au and ow very distinctly with the mouth 
stretched so as to form a narrow longitudinal slit, without 
for all that perceptibly altering the oval or circular form of 
the corresponding figures, which always preserve their 
unique center. (Fig. 2.) The fact is that the number of | 
centers is one of the principal elements of comparison; and 
as regards these, we obtain a surprising constancy, by using | is not possessed by every man, nor indeed by every woman. | 
afew very simple precautions. he vowels must be uttered | To provide some method, by means of which not only the | 
ina very clear tone for two or three seconds, but without | falsification of milk, but also of other food substances, may | 
any effort, and with as natural an arrangement of the or-| be speedily detected, and that too unerringly, and without 
gans as possible, and this may be easily done by making | the necessity of any manipulatory skill, the Messrs. Lefeldt, 
preparations slightly in advance, just before bending over | of Schéningen, Germany, have invented an ingenious ap- 
the mercury. The utterance must be sufficiently strong, ! paratus, which we find figured and described in the Wiener 
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PHONEIDOSCOPIC DIAGRAMS OF THE TEN PRINCIPAL SUB-VOWELS. 


and the distance sufficiently small, to prevent the jet of | Gewerbe-Zeitung. This very simple little machine, which is| 
vapor, by virtue of its elasticity of tension, from having time | called the ‘‘ Centrifugal milk-tester,” consists, as shown in 
to get sensibly out of unison with the warm current which | the annexed figure, of a balance wheel, to which is riveted 
Serves it as a vehicle; otherwise we should always obtain|a single cross-piece, and which is set in motion by a winch. 
that circular form toward which, according to the researches | The cross-piece is provided with receptacles, into which are 
of MM. Tresca and Bazin, solid, liquid, and gaseous jets so| inserted two graduated glass tubes, open at the top, closed | 
quickly tend. at the bottom, and resembling the test-tubes used by chem- 
, Dut two or three trials will show better than any explana-| ists. These are held firmly in place by means of steel spring 
tion the means of obtaining good results, and the experi-| clips or brass-wire loops. To make the test, the glass tubes 
Menter will very quickly succeed in forming for himself aj are filled with the milk, closed with cork stoppers inserted 
table arming a collection cf the figures characteristic of the|in the clips, and the wheel made to revolve with great 
vowels, as I have myself done in Fig. 2 as a mean of several | velocity. Through centrifugal force the milk will be found, 
undred experiments, renewed under the most varied: con-| in one or two minutes, to have separated into its constituent 
ditions, parts—water, butter, casein, and salt. The glass cylinders 
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(It should be stated for the benefit of the reader, that the lare now allowed to remain at rest, and in a short time the 


quantity of the constituents may be read off on the gradu- 
ated scale, and the quality of the milk as compared with a 
normal specimen may be at once ascertained. By this 
means any degree of falsification may be readily detected. 
The apparatus may also be used for accurately — 
the purity of other food products, such as honey, oil, 
lard, ete. 

The apparatus may be constructed of any kind of metal, 
but it is so simple that it may even be made entirely of 
wood by almost any turner. 


ACTION OF POTASSIUM PERMANGANATE UPON 
POTASSIUM CYANIDE. 


By E. BaupRimont. 


IF standard solutions of these bodies are allowed to react 
upon each other, the author finds: that the decoloration of 
the permanganate has a necessary limit; this decoloration is 
facilitated by an elevation of temperature and the concentra- 
tion of liquids; its limit is attained when 2 equivs. KCy are 
in contact with 5 equivs. of permanganate. The action is 
less rapid when the liquids are acidified with sulphuric acid. 
The products formed by the mutual reaction of the salts 
differ in their proportions if not in their nature. Those 
whose presence has been ascertained are urea, the carbonic, 
nitrous, nitric, oxalic, and formic acids, and ammonia, due 
to the decomposition of the urea. The quantity of urea in- 
—— the more the mixture is acidified with sulphuric 
acid. 


SYNTHESIS OF MILK-SUGAR AND CANE-SUGAR. 
By E. DEMOLE. 


SETTING out with the idea that the glucose molecule of 
cane and of milk-sugar are different, the author endeavored 
to take a further step in the synthesis of these sugars by 
combining, on the one hand, levulose with dextro-glucose, 
and on the other galactose with lacto-glucose. In the sec- 
ond case he has succeeded. Milk-sugar was first resolved 
into two isomeric bodies, galactose and lacto-glucose, by the 
action of dilute acids. The product of this reaction, after 
removal of the acid, was evaporated and carefully dried, and 
was found to possess al] the properties of a mixture of equal 
mols. galactose and lacto-glucose. It was treated with three 
parts of acetic anhydride in an apparatus provided with a 
cohobator, and heated to the boiling-point until totally dis- 
solved. On subsequent treatment, a body was obtained pos- 
sessing all the properties of octacetyl-lactose. 


ON REGENERATIVE GAS LIGHTING.* 


A lecture delivered before the Society for the Promotion of 
Industry in Prussia, by Herr F. Sremens. 


As early as 20 years ago, at the period when the results of 
our heat-regenerative furnaces were first demonstrated, I had 
some thoughts of using the same means of economizing the 
combustible materials used in the production of light, and 








with a view also of clitaining a light of intense power. The 
want of success which attended the experiments made at 
that time seemed to prove the impossibility of properly sup- 

. Journal. Gaabeleuchtung for Decembe: blished the » 
heh. our Cenclation has been made. mre Tinetrations, Remy 
been reproduced from our German contemporary.—Zd@. Journal of Gas 





3492 


plying a gas-flame with heated air, owing to my supposition 
that double glasses or chimneys, one within the other, were 
necessary in order to bring the combustion gases and the 
fresh air together, and the inner glass could not withstand 
the heat. Later experience of regenerative gas-furnaces 
taught me to utilize the natural currents of gas and heated 
air within a large clear oven or furnace chamber, to obtain 
better combustion of the gas; and, consequently, the former 
system of separate combustion chambers was entirely aban- 
doned, It was found that a direct or artificial conjunction 
of the gas and the air in a special mixing chamber was very 
disadvantageous, not only with regard to perfect combus 











tion, but also to economy of fuel and the durability of the 
furnace, and was in every way. inferior to free combination 
caused by natural currents. The regenerative principle 
could only be applied to lighting purposes by taking advan 
tage of the automatic motion of air, gas, and the products 
of combustion at different temperatures. The introduction 
of the electric light and the opportunity thereby created for 
the employment of burners of higher lighting power led me 
to return to this subject The first experiments made with 
the mixing arrangements on the principle just described 
clearly proved to me that it was possible to obtain very satis- 
factory results by simple means. 

[ will now describe the three varieties of apparatus actu 
ally constructed, and the accompanying drawings show four 
varieties of them 

Variety A (Fig. 


’ 1) is « pillar lamp, which, as may be seen 
by the drawing, 


consists of three concentric tubes, sur 
mounted by a glass globe. At the lower part of the globe 
is an ordinary burner, with six radial flames. All the space 
in the tubes is filled with wire netting, which I call regene- 





Fra. 3. 


rators, and which serve either to abstract heat from passing 
ases, or to communicate heat to them. The middle pipe 
cing the gas supply, the air is admitted from below into 
the second annular pipe, and, passing upward into the 
globe, is there burnt with the gas. The products of this 
combustion pass away down through the annular space of 
the outermost pipe into a chimney or aspirator flue. (The 


arrangement and course of the currents are shown in the 
drawing.) The wire-net regenerators in the annular space 
of the outer pipe are thus heated by the products of combus- 
tion as they pass away from the globe, and this effect is 





| varieties, 


specially marked in the upper part of the wire work. The 
heat thus extracted is communicated by conduction and ra- 
diation to the regenerators in the air-pipe, and also through 
the side to the inside gas-pipe. Air and gas are thus pre- 
heated, and this pre-heating increases in proportion as _ the 


temperature of the flame, increased by the pre-heating of air | proper manner from below upward, and the currents 


and gas, increases the temperature of thg regenerators in the 
outer pipe. The increase of temperature, and consequently 
of the illuminating power of the flame in the globe, con- 
tinues until the cooling effect of radiation balances the pro- 
duction of heat. 

It is necessary to explain the fact that the highly heated 
products of combustion, rising upward in the globe, turn 


therein and pass away downward, without affecting the | 


flame or the air supply. This is explained by the rising 
flame taking the hottest passage in the middle of the globe, 
while the combustion products, in passing off, naturally 
take the coolest way, along the inner surface of the globe. 
| Variety B, in the style of a chandelier (Fig eons 
| on the same principle, but adapted to the different circum- 
stances of the case. Air and gas enter the globe from above; 
| and the former automatically passes along the inside of it, 
| joining the flame in the proper manner. The products of 
| combustion in this case pass off directly upward. Instead 
| of concentric pipes, the chandelier connection has (see cross 
| section) a sheet-iron tube so arranged that air and the pro 
| ducts of combastion, in alternate divisions, pass through the 
| regenerators, in order to obtain as close contact as possible 
'for the due interchange of heat. The arrangement as a 
| chandelier necessitates better means for the transmission of 
heat than are required in a pillar lamp. This is due to 
causes which will be better understood when I have fully 
explained the automatic currents, as I intend doing later. 
Variety C (Fig. 3) represents a regenerative oven on the 
true principle, the same regenerator surfaces which have ab- 
sorbed the heat of the combustion products communicating 
it in turn tothe cold air required by the flame. There is 
only the superticial distinction that, the entire oven changes 
its position instead of the draught. It will be seen by the 
drawing that the regenerator is in the form of a plate round 
the horizontal gas-pipe, which serves also for a spindle. The 
flame is in the center of the plate. The air necessary for 
| combustion enters the regenerator at the lower edge of the 
plate, and flows automatically to join the flame, while the 
products of combustion pass off through the upper portion 
| of the same regenerator. The upper portion of the plate 
| will thus become heated, and can be made to heat the air di- 
| rectly by being continually turned slowly round, so that the 
heated portion gradually comes below. This style of burner 
is specially adapted for throwing light in one direction, as a 
reflector of brass, gun-metal, or china may be used as shown. 
As either a hemispherical or entirely globular glass may be | 
used, fixed to the generator or to the spindle, and the flame | 
is tixed in its center, this design is also as well suited for | 
throwing light in all directions as the previously described | 


| 


A number of other designs might easily be added to these. 
The heat regenerative system is also applicable to petroleum, 
solid luminants, and other substances. An alteration which 
would be very useful in certain circumstances could be 
made by using the apparatus, C, just described, for the pro- 
duction of hot air only, which could be drawreoff and used 
for burners in various places. I can prove the possibility of 
such a method of lighting by an experiment with variety A, 
taking off the glass globe, and allowing the flame, supported 
by the hot air from the regenerator, to escape into the open 
air. The illuminating power of the flame would soon de- 
crease, because the heating of the generator is suspended, 
and the air supply soon falls to its usual temperature. You 
will have perceived already that the principle can be used in 
unlimited numbers of ways, and it is but right that I should 
point out that the subject is far from being exhausted; but, 
on the contrary, the applications and advantages of the heat 
regenerative system, as applied to lighting purposes, bave 
been here set forth only as actually proved by the first 
incomplete but highly promising trials. 

I promised to return to the automatic currents. As al- 
ready mentioned, these currents are regulated by their tem- 
perature, and the temperature of the surfaces with which | 
they come in contact, and I have utilized them for a Jong | 
time with great advantage in my regenerative gas-furnaces, | 
especially in furnaces for melting and annealing glass. By 
the proper utilization of these currents the most complete 
combustion and most uniform temperature are obtained in 
the furnace; and, on the other hand, the completest possible 
exchange of heat in the regenerator can be established. 
Without going more closely into the particulars of furnace 
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working, I will examine the effect of these currents in the 
three above-described apparatuses (A, B, and C), after which 
you will be able to draw your own conclusions as to other 
means of utilizing them. 

In variety A the automatic currents are made use of in the | 
manner already mentioned. The flame and its products rise 
straight upward, the gases produced being hot and of small 
specific gravity. At the top of the globe they encounter a 
natural obstacle and turn downward, unless this movement 
has been previously induced by the action of the draught. 
As, however, the hot gases or combustion products have 
little inclination to move downward, they will, when com- 
pelled to do so, take the coolest way—viz., past the inner 
surface of the globe. The upward and downward currents 
in the ball keep as widely separated from each other as pos- 
sible. The peculiar effects of the automatic currents are 
also shown quite as favorably in the regenerators of variety 
A. The downward currents of the hot combustion products 
always take the coolest way, their specific gravity being great- 
est there. The upward currents of hot air, on the contrary, 
take the hottest course. The consequence is that regene- 
rators ure always uniformly heated in horizontal layers. 
The stream moving downward as well as the one moving 
upward always tend to keep as near as possible to the sur- 
face of the pipe by which they are separated, because di- 
rectly on the surface of this pipe is to be found the heating 
influence for the rising current, and the cooling influence 
for the downward current. With this arrangement the ex- 
change of heat is, therefore, as complete as possible. The 
general conclusion may be drawn from this that the regene- 
rators must be arranged as nearly vertical as possible, with 
the hot end at the top and the cold end at the bottom. The 
results arrived at also prove that such a regenerator system, 
when placed upside down, effects but a very incomplete 
exchange of heat; and it is for this reason that in the vari- 
ety B, where the cold end is at the top, the division-plate is 
so arranged as to artificially assist the contact between the 
combustion products which have to be cooled, and the air 
supply which is to be heated. Hence this design is less 
suited for giving a very intense light, and the arrangement 
is made only because circumstances sometimes require a 
lamp to be suspended overhead. This design, moreover, 
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has the advantage that the globe does not become 
heated and never blackens, its interior being cxponed Sf 
to clean though hot air. 

In variety C the system of natural currents jg 
| The heating of the air in the generator takes place 

lobes take their natural course; but the absorption at "he 
is opposite, in consequence of the upward course ota 
combustion products in the regenerator. This unfay 
circumstance is, however, completely counteracted b 
stantly revolving the apparatus at a uniform rate b 
chinery or clockwork. he combustion products are ti 
prevented from taking hot channels in their upward ¢ bus 
because new and cold surfaces are continuously brought 
into position by the constant revolution. . ght 

There is another and very important fact which p 
close examination, in view of the successful application of 
the regenerative system to lighting purposes There ; 
much heat radiation from the visible flame, but very little 
from the transparent and invisible products of the’ 
For this reason a very large glass globe may be used without 
incurring any great loss of heat. The invisible combustion 
products which appear to have a low temperature keep the 
regenerator glowing hot, as may be seen on inspecting the 
apparatus. It will also be readily understood that special} 
designed obstacles, such as the wire netting, for exam 
are necessary for abstracting and yielding up the heat of 
these invisible gases, contact of which with such obstacles 
should be as frequent and intimate as possible. Hence the 
incompleteness of a system of heating air by passing jt 
through plain tubes where it meets with no obstruction 
This fact can be readily proved by experiment, and I haye 
in fact utilized it with considerable success in my glass 
ovens, the sides of which have to be kept cool by currents of 
air. 

I will now exhibit to you another mode of lighting, Yq. 


Uires 








Fre. 4. 


riety D (Fig. 4) represents a vertical gas-lamp and retort com 
bined, in which the burner is supplied direct from the coal. 
This apparatus is designed for use in the open air, for which 
it is the more suitable, as neither chimney nor tixed attach 
ments are necessary, and it can therefore be employed any- 
where. The general arrangement will be clearly understood 
from the figure. It consists mainly of three concentric pipes, 
the inver being filled with coal and the outer ones with re- 
generators. The three pipes, which are of nearly the same 
length and connected together, are placed over a furnace, 
so that the two inver pipes are open to the fireplace, and the 
outer, which is closed to the fire, stands over it as show. 
The inner pipe is provided at the top with a branch, which 
passes through the other tubes, and is closed at the end with 
a cover and water seal. This is intended to receive the 
charge of coal which drops through the inner tube to the 
furnace below. At the upper end, above the branch, this 
tube is closed with a thick plate, through which passe? # 
vertical gas-pipe. The second or intermediate tube, ope? 
below, is closed at the top. Below its termination a braneb- 
ing chimney takes off the products of combustion from He 
furnace. The outer pipe, which is fixed over the furnace, 
without having any connection with it, but admitting a by 
a circle of holes at the bottom, closes round the gas-pipe # 
the top, where it has an orifice in the same horizontal plane. 
The outside pipe and the furnace are surrounded by 4 D0? 
conducting coating, so as to retain the heat as much a8 poe 
sible. When the inside tube is filled with coal, 
feeding branch sealed, the furnace is lighted, and the flames, 
etc., pass up through the intermediate annular space, 
find an exit at the chimney, heating in their passage As 
only the regenerators in the tube but also the coal iD the 
tort and the air nerator or outer pipe. The gas tered 
expelled consequently burns at the top, together with 
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air from the outer pipe. The heat of the gas flame | cells, and intralobular passages. I have already told you 
escapes Without f urther use, which is really not | there is almost an abrupt termination of the ciliated epithe- 
in this because the combustion of the coke produced in | lium of the bronchial tubes as it gets down into the lungs 
material, gives sufficient heat not only to gasify the coal| proper. The ciliated epithelium ends almost abruptly, and 
vg hs also to preheat the necessary air for the burner. | then comes pavement epithelium, very small, each particu- 
sl however, the power of utilizing the heat of the} lar cell not larger than a blood corpuscle. These line the 
[ reserve, also, if "required, by removing the products of | air cells and form a new structure, distinct from the ciliated 
as ee through an outer pipe, as in variety A, and pro-| epithelium. The ciliated epithelium is now no more wanted, | 
separate chimney. but an exceedingly delicate membrane is required, through | 
viding 8 id lighting the furnace afresh each time that the | which the elements of the air can pass, and through which | 
To < be required, I extinguish the burner by an air-| the gaseous material in the blood can pass, the carbonic acid | 
} ~» b and similarly close the chimney and the ash-/| gas for example, to pass out, and the oxygen to pass in. | 
tight f the furnace. No further consumption of coal then | And you can easily comprehend that a delicate structure | 
ieee but incandescence continues on the fire-grate | would be necessary for such a purpose. These iutralobular | 
me P ral days, and it is therefore only necessary to put in | passages are irregular tubes into which at the sides and ends | 
Se ee) and open all the orifices in order to obtain light in | the air vesicles open. Clusters of air cells communicate 
tre all an hour to two hours. ‘ : with this intralobular passage, or bronchiole (two names for 
This arrangement has been chosen for explanation because one thing), and this particular structure is the lung. In other 
f its simplicity, but in reality a more complex design ap- | words, itis the particular part of the organ in which the 
- rs to offer greater advantages. It would, for example, be | function is performed. That is the part which is the seat of 
to inerease the height of the layer of coke in the fur-| pneumonia proper. To be sure the vessels that are outside 
“ and so produce carbonic oxide gas instead of the usual | of this lining membrane, that is, the seat of the changes, the 
po DOr and to arrange a ring of holes in the middle tube functional vessels of the lung, become the seat of stasis, and 
tor the admission of air to burn this gas. The bottom of | from them the effusions take place. : 
the tube would not then burn so quickly, and a uniform heat- | A pneumonia generally begins in the lower portion of the 
+» of the retort and the outer air-pipe would result. The |lung. Not usually exactly at the bottom, but pretty well 
ng Iso be provided with double air draught, | toward the bottom, and it spreads in both directions (if it 
whereby the intensity of the light would be augmented. | does not begin absolutely at the bottom) until it occupies 
several burners could also be used. When unpurified gas | the whole inferior portion as well as the upper. It may 
isemployed and a fire is also possible, it will be seen that | occupy the whole of one lobe, and no more; it may pass.the 
this application of my system of regenerative lighting, com- | septum of the lobes and occupy a second lobe; it may, in- 
bined with a gas retort, is very economical and will produce | deed, occupy the whole of one lung.” It is the right lung 
a light. I consider it of great advantage in open street that is most subject to pneumonia; it is more frequently 
lighting and for large areas, and to assist in lighting up | affected than the left—not as I once supposed in two-thirds 
large works, Stoppages can only arise from accumulations | of all the cases, but in a very large majority. And the in- 
of tar or soot in the gas pipe when it is not carefully cleaned | ferior portion, in a very large proportion, is the seat, as I 
each day during use. There is no danger even in case of | have intimated. But there are instances in which pneumo- 
obstruction at this point, for the gas would then escape at | nia is called superior; in other words, instances in which it 
the bottom, and pass up the intermediate tube. = begins in the upper part of the lung, in the upper lobe, and 
[think I have given a clear idea of my system of lighting | extends downward. 
and the apparatuses in use, to which I give the name of/ Pneumonia does not commonly affect more than one lung 
“ Light-accumulators,” and also of the principles on which | at a time, and yet we are not unfamiliar with double pneu- 
they are based. I will therefore only add a few words re-|monia. The lung becomes either half of it useless, or two- 
specting the globes to be used. Though only the flame, and | thirds of it, or possibly the whole of it. It performs no 
not its products, radiates heat, yet the glass is made very | function when the inflammation has come to its maturity; it 
hot and is easily cracked. To avoid this I harden it so as| does not receive any air in that part of it which should 
almost to entirely overcome its tendency to fracture. As re-| aerate the blood. Air enters the bronchial tubes and goes 
gards the intensity of the light, I can safely state that it is | out again and makes a noise which enables you to recognize 
at least six times greater than in ordinary gas-burners, but | the pneumonia, but it does not enter the part where the 
the exact determination of this I leave to more skilled ob- | function is performed. That is all plugged up, filled full of 
servers. I may, however, point out that the power of the | material that perhaps has just been consolidated; it is almost 
light at present produced is no criterion of the future de- | as firm to the touch as the lung itself. The lung increases 
velopment of my system, since the apparatus used is still in- |in weight very greatly, consequently a portion of Jung 
complete, and the intensity will be found to vary in differ- | affected with pneumonia will sink in water; the healthy 
ent arrangements. | lung floats on it, as you know. It is estimated that a por- 
At the conclusion of the lecture the following discussion | tion of lung affected with pneumonia, at its maturity, weighs 
took place: | ten times as much as the same portion in a healthy condi- 
Dr. W. Stemens: I will offer a few remarks as to the ro- | tion. 
tative generative apparatus (C). The best mechanism for; The lung is expanded more or less by this process of in- 
causing it to revolve is still to be found, but I think it might | flammation. There is an effusion into its cavities, into the 
be done easily by electricity. Iam of opinion that, with a | air cells, that distends them to a certain degree, and this 
suitable motor, this form is the best, for all the others have | pushes the lung against the ribs, and when you make a post 
the disadvantage of requiring a specialchimney. The won- | mortem examination of a person who has died of pneumo- | 
derful effect of preheating in increasing the illuminating | nia you find the indentations of the ribs in the surface of the 
power is most conspicuous. The same phenomenon has|lung. The lung has pushed out the intercostal spaces, but 
been observed in the electric light. The increase of light at |it could not push out the ribs, and therefore the lines 
high temperatures takes place very quickly, so that an in-| formed by the ribs are imprinted on it. Then, again, in 
crease of temperature alters very considerably the propor- | listening to a patient who has pleuro-pneumonia you hear 
tion between heat and light radiation. That the lighting | no friction sound indicating the pleurisy. The reason of 
effect of the same gas is increased from four to five times by | that is that the lung is pressed against the ribs so firmly that 
means of regenerative heating over the usual method can | it does not move up and down; it only has an expansive 
only beexplained in this way. Ido not think there will beany | movement. 
very great competition between the three methods of lighting, | Now, the changes taking place when « pneumonia is 
viz, common gas, gas which has been preheated, and the | forming can, perhaps, be best explained by a reference to 
electric light. Each has its own field, where it will be found | the structure of the air cells themselves. For example, sup- 
most suitable, and there will even be places where all three | pose this to be one of the bronchioles (making a diagram), 
kinds can be successfully used together. and suppose here is an air cell that opens into it, the vessels 
Mr. F. SreMENS: It must not be supposed that this method | are all about here; they form an outside coating, so to speak. 
if lighting is suited for every purpose, because it is not so | These vessels are the seat of a stasis more or less complete, 
divisible as ordinary gas-lighting. | and an effusion begins in a manner described earlier in the | 
Mr. Exsrer said that, as the difference between the light | course. It makes its way through the lining membrane of 
given by the French and the usual burners did not prove so | the air cell, and makes a coating on the inside, in the peri- 
great as Was at first anticipated, it could hardly be supposed | phery of the air cell, and this goes on until the air cell is 
that this system would give four to five times more light. actually filled. Of course during this time there will be 
Dr. SteMENs: It is, however, quite possible, because the | some of this plastic material (that is to be converted into a 
burners hitherto used are not based on the principle of re- | solid matter) at the opening of the air cell, so that when the 
gaining the heat of combustion and using it for the flame. | air enters it will have to break through and cause a noise 
hat is the difference. Any one can test it. When the! like the bursting of a bubble. This air cell becomes, then, 
flanes of two movable brackets, each with a fishtail burner, | in time, completely filled, and others in the same way, filling 
are approximated to each other, a very bright light is ob-| up always from the periphery and condensing toward the 
‘ained, but when the flames are separated again the light | center. 
becomes ee arg less. | When this air cell is full an interesting question arises: 
Mr. DRUCKENMULLER: How is it with the heat evolved? | What fills it? Youcan take out on\the point of a needle the 
e = F. SremMens: There is proportionately no more heat material which fills one of these air cells, put it under the 
volved, but only the intensity of the flame increased. The | microscope, and examine it, and I may say here that these 
me is, of course, hotter, by giving more light and radi- | granulations that fill the air cells make a rough surface upon 
roms more heat ; but 100° C. more heat makes, on the other | the torn lung. If you take one of these plugs and examine 
ren » & very great difference in illuminating power. The | it by the microscope you will find always three things: 
we of ordinary gas-flames is 1,600° C., but even | First, a granular body, looking like a pus corpuscle, but 
ie ae avery bright light indeed, and 1,800° is probably | less granular; it appears to me larger than a pus corpuscle. 
at  4o eae of the electric light. ; | It may be a form of pus corpuscle. I have called it pueu- 
canines ose “ the meeting the different regenerative ap- | monic globule for want of a better name, or at any rate until | 
to theis ee exhibited, Mr. F. Siemens’ statements as | it gets a better. Then, second, you find cast off epithelium. 
dene 2 me | power were confirmed, and their de-| As the inflammatory effusion comes through the lining of | 
lighti peared well suited for many of the purposes of | the air cell it pushes off this very fine epithelium; and third, | 
ing. : you will find in addition in this little plug some blood cor- | 
— vee | puscles of natural (?) appearance. Those are the three things 
m PNEUMONIA.* | you are sure See ao to — hay ep aa aa that | 
Wo leet ; \ +8 | substance looking very much like pus globule, but less granu- | 
se 5 7y eo Sens Be “MD. ond |lar; the epithelial scales, and blood corpuscles. This is an | 
tofessor of Pathology and Practice of Medicine ‘| inflammation in which blood is always effused—not much, | 
but enough to stain the plug that fillstheaircell. In grown | 
a LECTURE I. up persons you will ee» a ty find, in —e to — 
UMONITIS, pleuro- . J - three substances, a considerable amount of fine, granular 
Some of the omnes by aie te to a roe = ar matter, hardly having form, except rounded toa certain ex- | 
. . : B tent. This may be visible fibrine, or it may be in some in- | 











burner could a 


one affection. When we say i he 
thing as wh . y pneumonia we mean the same | tances the material of the plug partly broken down. In| 
Which On ee nny pleuro-pneumonia. The pleurisy | children this granular matter is not usually seen develo | 


accom ies << * 
pneumonia = nay - (0 ree aor anton a at the time you are likely to make the examination. This 
dane because pleurisy almost always goes with it. But material . not only the air cells, but the interlobular | 
by and by. ; ges also. 

€ say in gene “ay , : Now, in this you observe I have not said one word about | 
lung. my pal mye n= pew oe ee fibrinous effusion, and I have not said one word about it | 
‘inflammation of that portion of the lung which serves | P&#us¢ there is not a particle of it here. It is the fashion | 
the “ahs of respiration—the functional castles of the | 2OWadays to denominate the kind of pneumonia that I am | 
lung. It is an inflammation of the lining membrane of the | 9¢8¢Tibing a8 croupows pneumonia, and one of the persons | 
as they are called a good deal nowadays, the air | ¥0 calls it by this name was kind enough to define what he | 

- ge means by croupous pneumonia, He meansan inflammation 

in which false membranes are formed. There is not a ves- 








. 
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tige of false membrane in the plug that constitutes the pneu- 
monic granulation. I can have no patience with those who 
adopt that name, because it is altogether false. I do not 
know how the observant Germans ever fell into the error. 
They have examined as many pneumonic lungs as I bave, I 
have no doubt. The phrase croupous pneumonia is being 
adopted by the profession all over this country. This being 
true, they should certainly have a definite idea attached to 
it, but let it be understood that in crowpeus (2?) pneumonia 
there is no croup atall. The small bronchial tubes are some- 
times lined with false membrane, but the air cell and bron- 
cbioles never. 

The interesting part of this history now comes in tracing 
this particular plug that has filled up the air -ells and the in- 
tralobular passages in its changes. If you take a — tat 

rod 


| is affected with pneumonia, recently removed from the 


and make a section of it and leave it in a place prmedee > 
where the air is damp and warm, you will find that the red 
color is changed to gray, and if you cut down to see how far 
that change of color has penetrated, you will find that it isa 
very small fraction of an inch. Shave off an eighth of an 
inch of the surface that has changed color and you will get 
red again; leave that for a time in the same moist, warm air, 
and it will undergo a spontaneous change to gray again, It 
is a common understanding with the profession that if the 
gray hepatization—I have not given the divisions of pneu- 
mouia yet, but 1 may anticipate this—occurs, it is invariably 
fatal, so in substance says Watson, that it is a purulent in- 
filtration. Now, gray hepatization is absolutely necessary 
to the recovery of a person who has the red; there is no way 
to get from red hepatization to health but through gray 
hepatization, but I will demonstrate that to you as I go 
on. 

Now, as the pneumonia goes on, the first change tbat takes 
place in this plug is that it loses its color, just as the pneu- 
monia lung exposed to the damp, warm air, loses its color, 
and for the same reason changesoccur in the hematine of the 
blood that causes it to lose its red color, and indeed to have 
no color. The blood corpuscle remains, but is colorless, 
You may find some difficulty in distinguishing it from the 
epithelium that has been thrown off from the wall of the air 
cell. You will make the distinction, however, from the 
fact of the red blood corpuscles being rounded, the epithe- 
lium being shaped so as to match other scales of epithelium. 
The lung thus becomes gray, and in the first period of its 
losing its color it is still firm—no softeving; but as time 
goes on two to four days are enough to produce breaking 
down of this plug, and the breaking down is effected by the 
healthy action of the blood in the blood vessels; stasis 1s re- 
moved, the blood begins to circulate healthily in this tissue 
of vessels, and the irritation of this plug causes a serous se- 
cretion from this wall of the air cell, which will soften and 
gradually cause removal of this plug. A part of it is ex- 
vectorated ; I suppose in young persons almost the whole of 
it. Now, if you take some of this expectorated matter and 
examine it by your microscope side by side with a specimen 
from the dead house—tbat is, a recently inflamed lung— 
you will find that the patient has coughed up just those same 
materials that are found in the Jung and. nothing more, ex- 
cept what comes from the bronchial tubes and the mouth, 
but the blood coloring matter will not be there. This plug 
softens and is removed, and new epithelium forms upon the 
wall of the air cell, and now everything is restored as good 
as new. Pneumonia leaves no secondary marks in the ~> 3 
The lung, I say, is as good as ever. Itis true the pleurit 
effusion may cause adhesion, but the lung itself is fully, 
completely restored. , 

Now, you are ready for the divisions that have been given 
to this disease. There is the first stage, and there is a first 
stage before that, but I will not confuse you with that just 
now. There is the first stage, or the stage of engorgement; 
a second stage, or stage of red hepatization; a third stage, or 
stage of red hepatizaiion, and in this your books, aimost all 
of them, will tell you there is purulent infiltration. I told 
you that there is no more purulent infiltration in the third 
stage of pneumonia than there is in the second. Whenever 
that pneumonic globule is found to be a pus globule, then 
there is purulent infiltration in the second stage of pneumo- 
nia, and it is continued into the third. 

Now, mark these stages as indicated by the changes in the 
lung. The first stage is that period during which the effu- 
sion is filling the air cell, the inflammation has begun, it bas 
made a certain degree of progress before the technical first 
stage of pneumonia begins, and that leaves room for me to 
say that there is a stage before the first, in which generally 
there is an edematous effusion. The first stage—technical 
—is after the edematous effusion, so that in truth it would 
not be wrong to make five stages of pneumonia instead of 
three, one preceding the technical first stage, one following 
the third; but of that by and a 

The first stage occupies all the time during which the air 
vesicle is being filled by this new material. A portion of 
this new matter is pushed out of the inflamed parts, finds its 
way into the breathing tubes, and so out, and makes the 
pneumonic expectoration. The chasacteristic pneumonic 
expectoration then comes from the bronchiole air cell before 
the new material is dried into a plug. Then, from the mo- 
ment the effusion begins in the outer border of this air cell 
the first stage begins, and it continues all the time that this 
air cell is becoming filled. Now, all the affected air cells, 
supposing them to have a history occupying the time, are 
filled, and the breathing portion of the lung is solid. 

Now begins the second stage, or the stage of red hepatiza- 
tion, as soon as the air cells are filled full, and that con- 
tinues until the color changes, and at first there are no 
physical signs to indicate that change of color. The physi- 
cal signs will be the same until softening of the plug begins, 
You will have the gray hepatization when the color changes, 
and you will have a softening us a part of it. If I were to 
divide pneumonia, then, into stages, I would make the first 
the stage of edema; the second stage, the filling of the air 


| cell; the third stage, the full air cell of a red color; a fourth 


stage, the full air cell of a gray color; a fifth stage the break- 
ing up, or breaking down, and emptying of these air cells of 
their plugs. : 

The fact that you get in the expectoration during the reso- 
lution of a pneumonia the same materials that you find in a 
recent completed inflammation, by a microscopical exami- 
nation, is pretty conclusive proof that there is nothin 
added to the contents of the air cell during the technica 
third stage. 

Now, you are prepared to follow me through the physical 
signs that indicate these several stages. I will not burden 
your memory with the new classification, but will adhere to 
that which is.given in your books and in your general teach- 
ing. I made this division that you may see there is some- 
thing more to it than is commonly described. 

I have been somewhat in this description of 
pneumonia, because I wish to impress on your minds 
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certain points that you cannot find explained in your text 
book. 
LECTURE II. 

I was explaining to you at the end of the hour when we 
were last together the relation between the 
changes of pneumonia and the physical signs. I had begun 
by saying that as the air cell becomes gradually filled with 
a materia) that is to become consolidated, while it is yet 
semi-fluid it permits the air to pass through it, either at the 
opening of the cell or in the bronchioles, so that a bubble 
or septum is broken, and a fine crepitation is produced. 
The first physical sign of pneumonia, then, is a fine crepi- 
tation, a crepitant rale, just like that which is produced in 
the smaller bronchial tubes in bronchitis. You cannot, 
therefore, make a distinction between bronchitis and pneu- 
monia at this point, by the physical signs. The process of 
filling this air cell is going on steadily for perhaps a day, 
or a day and a half, and during this time until the cell is filled 
(after which time it will exclude the air), you will continue 
to have this crepitation. It is possible you may not get it 
except at the end of a deep inspiration; it is possible you 
may have to tell your patient to cough, and listen to the 
breath he takes before the coughing, which will be a full 
one. It is heard on inspiration only. But at length the air 
cell is filled, and its contents dried, forming a plug, and you 
can easily conceive that the access of air is cut off. After 
this plug is formed you have no more crepitation, unless it 
comes from an accompanying bronchitis; the respiratory 
murmur is gone, as well as the crepitation. The reason of 
that is, that the respiratory murmur is formed in the air 
cell, or in the intralobular passages, and these are filled full, 
plugged up wholly. But you now get a voice sound, and a 
breath sound, that are important. In anybody’s breathing 
with a good deal of the spongy structure of the lung between 
your ear, when it is applied to the chest, and the bronchial 
tubes, you hear nothing of the bronchial breathing; that is, 
you hear nothing of the noise produced by the air passing 
through the bronchial tubes; you hear barely respiratory 
murmur which is produced between the bronchial tubes and 
your ear, but if by any means you can make this spongy 
substance of the lung a consolidated one, or nearly consoli- 
dated, you will get a conductor of sound, and you will be 
able to bear sounds (?) not exactly from the deepest portion 
of the lung, but from a portion that lies under the super- 
ficial portion. As | breathe now there isa sound produced in 
my bronchial tubes exactly like that which you hear in pneu- 
monia, but if you were to place your ear to my chest you 
would not hear it, it being covered or masked by the over- 
lying lung and the respiratory murmur produced in this. 
Now, I say this respiratory murmur is gone, and the crepi- 
tation is gone unless it is produced in the smaller bronchial 
tubes, which is not very infrequent But, in place of it, 
you get a blowing sound, a tubular respiration; you get the 
sound of the air passing through tubes. It is called bron- 
chial breathing, and you hear, also, when the patient speaks, 
what is called bronchophony. This all you who are 
familiar with the Greek language will perceive means 
nothing more nor less than voice in the bronchial tube. It 
is rather a loud, somewhat ringing sound. The bronchial 
breathing, then, and the bronchial voice, or bronchophony, 
are developed by the consolidation of the lung and belong 
to the second stage 

During all the first stage, that is, the period during which 
the air cells and the intralobular passages are being filled, 
you have a gradually increasing dullness on percussion. As 
soon as the walls of the air cells begin to be covered by this 
plastic matter, which is the result of inflammation, the 
resonance of the chest is diminished, and it goes on dimi 
nishing until the intralobular passages and the air cells are 
filled, and then dullness is completed. You have then three 
signs at the beginning of the second stage: bronchial voice, 
the bronchial breathing sound, and nearly absolute dullness 
on percussion. This dullness continues until these plugs 
are gradually softened and they begin to be removed. It 
continues through the first part of the third stage to the 
period when the rales begin to return, in other words, until 
the plugs begin to be broken up. Then there will be a 
gradual diminution in the amount of dullness until the lung 
is clear. I told you the last time we were together how this 
plug is broken up by the serous secretion coming from the 
restored vessels through the lining membrane of the air 
cell; a serous fluid that infiltrates this mass, and softens it, 
causes it to break down, and finally brings it into a state in 
which it can be forced into the bronchial tubes, whence it 
can be coughed up. In this connection it is important to 
say that certain persons have pneumonia and do not raise 
anything. They are almost always persons advanced in 
years. In them the lung may clear up and be as sound as 
ever it has been; nothing is raised. There is but one solu- 
tion of that problem, and it is this, that these plugs are not 
only broken up, but dissolved and carried away in the cir- 
culation, and it is possible that this process takes place in 
every pneumonia to a certain extent, leaving the residual 
material to be expectorated. 

Here, then, we have for the first stage crepitant rales and 
growing dullness; for the second stage no rales at all unless 
they are produced in the bronchial tubes, and dullness on 
percussion, bronchial voice and bronchial breathing. For 
the third stage, in the earlier part of it, after the lung be 
comes gray, the same signs exactly; but when the plug is 
being broken up then there will be a return of rales. They 
will not be crepitant rales alone, but crepitant, subcrepitant 
and mucous, all mixed together. And it bas been found 
convenient, for the sake of having one name to cover the 
whole, to call this the rale-redux, the return rale. This 
continues until the lung is pretty well cleared out, until] the 
air cells are emptied of their inflammatory contents, and 
then, after this, occasionally there remains a finer crepitant 
rale than that which belongs to pneumonia; but in most 
cases with the end of the rale-redux you have the end of the 
physical signs, the resonance being restored. But, in a few 
persons, | say, you will find during their convalescence, 
when they regard themselves about well, some very fine 
crepitant rales, particularly when you listen closely to the 
back. This is on account of the presence of some of the 
serous fluid which remains after having performed its func- 
tion, namely, the breaking down of the plug. 

To distinguish between the crepitant, rale of pneumonia 
and the crepitant rale of bronchitis, you have these two 
things to bear in mind, namely, that the crepitant rale of 
——_ occurs in one lung only, at any rate, at first. 

fe have double pneumonia, to be sure; that is, pneumonia 
may occur in both lungs in the same sickness, but it will 
not begin in both lungs at the same time. If you have 
double pneumonia, inflammation will be developed in one 
lung a day or two, or three, before it occurs in the other. 
Sometimes the patient is convalescent when it attacks the 
other lung, but more commonly it occurs in the progress of 
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PHYSICAL FUNCTIONS OF LEAVES, 
By E. Cuevkev., 
Among the conclusions which the author regards 


| the first, so that even double pneunionia will not, in the 
beginning,.confuse you. Then, again, the crepitant rale of 
| bronchitis being double, is associated with resonance on per- 
cussion, there being no dullness. Then, too, the expectora- 
tion is different, but it is a little too early to consider that. lished are: that the transpiration by both surfaces ® 
The physical signs of pneumonia, then, are pretty clear. | leaf is greater in the sunshine than in the shade, }¥ 
Taken in connection with the febrile movement, you have | exception of the oleander and the maize plant, whieh 
very little difficulty in making up your mind what you have | in this respect an anomaly, it appears that in the p 
in band. | species experimented upon, if the transpiration f 
Now with reference to the rational signs, These, too, are | upper side of the leaf is represented by unity, that of 
pretty manifest. Except in drunkards and certain feeble| verse equals 43. In the shade, however, the prope 
yersons the primary pneumonia is indicated by a chill.|as1:2°4. The leaves of the chestnut, of maize, and 
he first symptom is often a chill. M. Grisolle studied | periwinkle transpire equally on both surfaces.  I¢ } 
this matter in two hundred and five cases at the Hotel | already demonstrated that plants absorb solutions 
Dieu, and found that in all there was a chill, and/| salts necessary for their growth, not merely by the 
that in fifty there were certain signsof illness before the chill, | but even by the petals of their flowers. 
so that in certain cases you may have some feelings of un-| 
easiness, called by the French generally, malaise, a feeling of | 
sickness coming on before it becomes well marked. The chill | 
varies inlength, iscommonly pretty sharp, and the tempera- 
ture is already elevated, although the patient feels cold. | 
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This chill is usually followed by a pain in the side, and a 
general febrile movement. The pain in the side is de- 
veloped in all cases where the pneumonia begins upon the 
surface of the lung. In certain instances, however, the in- 
flammation begins centrally in the lung; that is, at a dis- 
tance from the chest wall and gradually works outward and 
comes to the surface at a later day. Then there will be no 
pain at first. The pain isthe result of the pleuritic affection 
that is associated with the pneumonia. The lung itself 
does not seem susceptible of pain in any great degree. The 
febrile movement rises pretty rapidly. It is common to find 
about as high a temperature as you would expect in the 
course of the disease at the end of twenty-four hours from 
the beginning of the chill. The temperature rises to 104’, | 
105°, 106°, or even to 107° sometimes. 106° is about as high | 
as it will ordinarily rise. The febrile movement is attended | 
by an exacerbation in the evening and a remission in the | 
morning, a difference of between one or one-and-a-half de-| 
grees. Thisis one of the features of typhoid and also of typhus | 
fever—an afternoon increase of temperature, a morning 
remission. Not tbat this affection is in any intimate way 
allied with typhus or typhoid fever, but there is a coinci- 
dence with reference to the period of the greatest heat. 

The pulse is increased in frequency, as you would natu- 
rally expect with the increase of heat. It is not a disease, 
however, attended by a remarkably rapid pulse, except in 
the fatal cases, and then the rapidity is toward the end. One 
hundred to 115 is about as high as you would expect to find 
it in an ordinary case. 

The tongue does not become dry early, but in the severe 
cases, and particularly those that. have a typhoid type, it} 
does become dry, remaining so a considerable portion of the | 
day, and often moister in the morning. > 

The position of the patient is almost always upon his | TABLE OF CONTENTS. 
back. | 1. ENGINEERING AND MECHANICS.—Gas Fired Steam Bollem * 

There is something marked in the expectoration—indeed, | _ Critical history of European experiments in gas firing. 16 figures. 
characteristic in many cases. It is not very abundant. It| Sectional views of gas fired steam boilers “ 
seems to be just the overflow of the effusion into the air} 
cells, and its characteristics will be these: First, it is viscid; 
it adheres to the cup into which it is discharged; one spu- 
tum adberes to another, making a pretty uniform mass in | 
the vessel. It is semi-transparent, as a rule; you can see 
the bottom of the vessel through a moderately thin layer of | 
it. Some little air bubbles are imprisoned in its substance. 
But the most characteristic thing is the color. This is not| 
absolutely uniform, but perhaps the most common is some 
tint of yellow, suggesting to you that perhaps the patient | 
has been eating orange peel; some hue of yellow up to some | 
hue of red, and on to a prune-juice color. Sometimes it is| 
compared in color to brick-dust; it looks as if some brick- 
dust might have been mingled with it, but not to absolutely | 
obscure its translucency. 

These are the characters, then, of the characteristic ex- 
pectoration of pneumonia, and when you find it you may 
be pretty sure that your diagnosis is correct. The charac- 
teristic expectoration occurs in a great majority of cases of 
pneumonia, but in certain instances in which pneumonia is | 
complicated with bronchitis there may be a pretty abundant | 
secretion from the bronchial tubes and the pneumonic ex- | 
pectoration be lost, be buried in that of the bronchitis. 

Then again, the condition of the urine in pneumonia is a | 
matter of some importance. When it issevere you may pretty | 
confidently expect that the urine will contain albumen; and | 
probably casts. hen, again, it will lack one of the salts} 
that habitually appears in it, namely, the chloride of sodium | 
or common salt, but that saJt will appear iv the expectora- 
tion, whether it is that the expectoration draws it off and | 
exhausts it, or whether there is something in pneumonia | 
itself affecting the kidneys that prevents the elimination of | 
it there, I do not know. 

Again, a person who is severely sick with pneumonia | 
may become delirious, and I refer to that because at one | 
time in my professional life, rather early, I had met with a| 
considerable pumber of fatal cases in which delirium was The Position of the Water Cistern. An important and inseam 
developed in the last day or two, and I had come to look! tive review of the dangers attending the domestic water cisterms: 
upon it as a fatal symptom. Ido not now think of it so| _ j Cal a : Full 
gravely. It is a sign of imperfect aeration of the blood, |! M{&SCELLANBOUS.—A Sportsman of the Landes, Francs 0S" 
and uremia, which have deranged the action of the nerve | gn Sauteo. inundhobhes of the Fen Countey #8 
centers, and that is all, but that implies danger. | South-Western France, and the stilt-using inhabitants. ........» 

There is another source of danger. When one lung is| An Englishman on America... 
so obstructed that the blood circulates with difficulty through | The Moss Industry in Louisiana 
it, it is not uncommon that the other becomes overcharged | Canned Meats coc ccecccnsSORM aa 
with blood, and there is danger, therefore, from the lung The Australian International Exhibition. Review of Ameneas 
that you call the well one. he obstruction to the circula- | exhibits. Large illustration. Bird’s-eye view of the 
tion through the right lung, for example, will cause a large| _ >#!8¢e 424 grounds, Sydney, New South Wales ....-..-----**""7"" 
current of blood to flow tothe left, and this not unfrequently os lad aes 
is attended by edema of that lung, and, of course, this in- 
creases the danger to your patient. 

A word in relation to ‘‘typhoid pneumonia.” You hear 
a good deal said about it. It does not mean a special kind| p connection with the publication of the Scum~Ti10 Ammpsoan, We 
of pneumonia. The lesions of typhoid pneumonia are eX-| continue t3 act as Solicitors of Patents, Caveats, Trade Marka Oat 
actly those of the pneumonia that I have described to you. | rights, ete., for the United States, Canada, Cuba, England, France, Get 
It is simply that in certain instances typhoid symptoms pre- | many, etc. We have had thirty-five years’ experiemets 
dominate—those symptoms that are observed in typhoid and | Patents obtained through us are noticed in the SctENTSPIO AnemRtOas. 
| typhus fever; that is, there comes a dry tongue, there may be | nis large and splendid flustrated weekly paper, $3.20 8 year, shows te 
sordes upon the teeth, there may be a rapid and small pulse, | progress of science, is very interesting, and has an enormous cireulstio®- 
and a low delirium: When many of the symptoms of | Can J obtain a Patent? The quickest and best way to obtain » sati 
typhoid fever come to be united in pneumonia it is rather | pactory answer, without expense, fs to write to us y es & Co,), deseei> 
the fashion to call that particular case a case of typhoid | ing the invention, with a smail sketch. All we need is to 6@ se 
| pneumonia. It is regarded as a gravér disease than common | we wil) immediately answer, and give the necessary instructions, FoF 
pneumonia, but bear in mind that it is common pneumonia | this savice we make no charge. We also send free ouF Hand Boolaghos 
| with the typhoid developments—not typhoid fever ingrafted | 4. Patent Laws, Patents, Caveats, Trade Marks, thelr costs,aae 
= it, but merely there are some of the symptoms that are | procured, with hints for procuring advanceason inventions. Adare 
Seastahsreniueis MUNN & CO., Publishers of the ScrenTiric AMBRICAM, 
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